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science, shuffling along unfazed by opposing evidence. Discredited icons of 
evolution rise from the dead while more icons—equally bogus—join their ranks. 
Like a B horror movie, they just keep coming! Zombies are make-believe, but 
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there a solution? Wells is sure of it, and points the way. 
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PRAISE FOR ZOMBIE SCIENCE 


“In Zombie Science, Jonathan Wells gives both a very informative and entertaining 
account of the problems surrounding Darwinian evolution. He makes a compelling 
argument that the case in favor of evolution is being driven by a commitment to 
materialistic philosophy and not by scientific evidence. In fact, Wells convincingly 
shows that the 'icons' used to support evolution continue to be taught in spite of the 
increasing evidence against them. Whether a person is convinced of the truth of 
evolutionary theory, a skeptic, or convinced of the design argument, a clearer and 
greater understanding of the evolution/design debate will be gained by reading this 
book.” 


Russell W. Carlson, Ph.D., Professor Emeritus, 

Dept, of Biochemistry & Molecular Biology and the Complex 
Carbohydrate Research Center, University of Georgia 


“On TV and at the movies, zombies are simultaneously scary and comedic. Zombie 
science is even more frightening and, at times, even more laughable— and worthy 
of the exposure and ridicule Dr. Jonathan Wells delivers here with his customary 
gusto and clarity. This important new book makes a persuasive case that the most 
radical, least rational and tolerant of all contemporary religious faiths is the 
fundamentalist belief in materialism.” 

Michael Medved, nationally syndicated talk radio host 
and author of The American Miracle 


“Zombie Science poses a crucial question: If it’s true that ‘Nothing in biology makes 
sense except in the light of evolution,’ as Darwinists often claim, why do textbooks 
continue to tout trivial, misleading, or downright fake illustrations fifteen years 
after Jonathan Wells first exposed many of them? If these are the best examples, the 
theory itself is extinct.” 


Michael Behe, Ph.D.,, Professor of Biological Sciences, Lehigh University, 
and author of Darwin’s Black Box and The Edge of Evolution 


“Evolutionary biologists provide contradictory hypotheses of the tree of life and 



mistaken answers on walking whales, junk DNA, the human eye, the origin of life, 
and many other captivating topics. To be up to date and informed on the many 
falsehoods dominating contemporary science and biology textbooks, I strongly 
recommend Zombie Science, the latest ‘politically incorrect’ book by Jonathan Wells.” 


Wolf-Ekkehard Lonnig, Ph.D., Senior Scientist, 
Dept, of Molecular Genetics, Max Planck Institute of 
Plant Breeding Research, Cologne (retired) 


“When I read Zombie Science, the old phrase ‘My mind is made up, don't confuse me 
with the facts’ kept coming to mind. Against the facts, Establishment Science 
continues to push a materialist narrative with religious zeal. Dr. Wells provides a 
very readable account of Establishment Science’s efforts to shore up a failed theory. 
Like zombies, neo-Darwinism just refuses to die. But readers will come away with 
good protection from the zombie arguments that keep appearing.” 


Ralph Seelke, Ph.D., Professor Emeritus, Dept, of Natural Sciences 
(Microbiology, Cell Biology, Genetics), University of Wisconsin-Superior 


“In this sequel to his seminal book Icons of Evolution, molecular biologist Jonathan 
Wells not only responds to his critics, but reveals even more examples of dubious 
and overrated scientific evidence for evolution. He shows that the theory of 
macroevolution still lacks empirical support, and that the materialist dogma has 
corrupted modern science, which desperately tries to close the door for any 
alternative explanations like Intelligent Design. Wells’ book represents an important 
contribution for a paradigm change that is long overdue. It is easy to understand 
even for laymen, and an enjoyable read as well.” 


Gunter Bechly, Ph.D., Paleontologist and Former Curator 
for Amber and Fossil Insects, Dept, of Paleontology, State 
Museum of Natural History, Stuttgart, Germany 


“Icons of Evolution proved the emperor has no clothes. Now Zombie Science shows 
that it doesn’t even have a pulse. In this lucid and highly readable sequel, Jonathan 
Wells again turns the tables on the Darwinists, documenting how their supposedly 
overwhelming evidence for unguided evolution is ‘one long bluff.’” 


Tom Bethell, author of Darwin’s House of Cards 
and The Politically Incorrect Guide to Science 



“Seventeen years ago Jonathan Wells exposed ten ‘icons of evolution’ that had wide 
acceptance but that didn’t fit the evidence. Now he demonstrates that these ‘icons’ 
not only continue to haunt the popular media and remain in commonly distributed 
textbooks, but that at least six more can be added to the list. Their persistence and 
proliferation suggest that these icons are now the substance of what he calls ‘zombie 
science,’ the promotion of dead ideas as if they were living facts. Wells' strategy is to 
treat these dead icons like you would all zombies that prefer the cover of darkness: 
He removes the darkness, shedding revealing light on the ‘central dogma’ that 
DNA = RNA = Us, the myth of‘walking whales,’ the notion of vestigial organs and 
other evolutionary ‘junk,’ the eye as an evolutionary icon, and the boasts of 
Darwinian medicine in ‘explaining’ antibiotic resistance and cancer. Told with a 
scathing wit that would have made Thomas Henry Huxley envious, Zombie Science 
is bound to be next on every Darwinian’s growing Index Librorum Prohibitorium . To 
conceal this contraband, Wells even includes instructions for making a plain brown 
cover for the book. I’m marking mine Pride and Prejudice, which may best describe 
the sources of this ‘zombie’ phenomenon. A fascinating, lively book that should be 
on everyone’s reading list.” 


Michael A. Flannery 

Professor Emeritus, University of Alabama at Birmingham, 
and author of Alfred Russel Wallace: A Rediscovered Life 


“I could not put this book down; every page has mind-opening information that 
exposes errors, misinterpretations and even fraud from the hard-line Darwinian 
evolution proponents. Dr. Jonathan Wells has married his sharp wit and extensive 
research to deliver an exciting look at the flaws of Darwinian evolution that just 
keep popping up. If science educators were confident that the current teaching of 
Darwinian evolution could stand up to scientific criticism, then Dr. Wells' work 
would be included in school and university syllabi; thus I don't expect to see it in any 
biology textbook soon. There is a battle for the minds and culture of our future 
generations, but Dr. Wells shows good reason for optimism as more recent 
advances in biology come to light and an increasing body of the scientific 
community are realizing that the current teaching of evolution cannot stand up to 
recent discoveries.” 


Dr. Philip Anderson, M.B., Ch.B. D.A. (South Africa) FRCA 
“Dr. Wells once again demonstrates his unique ability to bring clarity to the many 



misrepresentations of the evidence for Darwinian evolution that clutter biology 
textbooks today. This is the most comprehensive critique I have seen. It is a must 
read for truth-seeking biology students and their parents.” 


Roger DeHart, M.A., high school biology teacher for forty years 


“In his much anticipated encore to Icons ojEvolution, Jonathan Wells delivers a 1-2 
punch to those who refuse to see that the Darwinian head-lock on ‘science’ is 
nothing more than a desperate attempt by the reigning materialist junta to block the 
search for truth in origins science. A great read.” 


William S. Harris, Ph.D., medical researcher and 
President, OmegaQuant Analytics 
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1 WHO LET THE ZOMBIES OUT? 


Z OMBIES ARE THE WALKING DEAD. In SCIENCE, A THEORY OR IMAGE is dead when 
it doesn’t fit the evidence. I wrote a book in 2000 about ten images, ten “icons of 
evolution,” that did not fit the evidence and were empirically dead. They should 
have been buried, but they are still with us, haunting our science classrooms and 
stalking our children. They are part of what I call zombie science. 

Egg on Their Face 

I LIKE eggs for breakfast. In fact, I’ve been eating eggs for years. I knew I was not 
supposed to, because some scientists and the U, S. government said they were bad 
for me. According to the American Heart Association (AHA) and the United States 
Department of Agriculture (USDA), science had proven that eggs—especially egg 
yolks—contained too much cholesterol and were thus bad for my heart. But I liked 
them, and my heart was fine, so I ate them anyway. 

It had all started in the early 1950s, when scientist John Gofman and his 
colleagues concluded that the risk of heart disease could be lowered by reducing the 
intake of dietary fat. 1 Another scientist, Ancel Keys, had come to the same 
conclusion, 2 In 1957 two other scientists demonstrated that Keys had actually 
manipulated his evidence by “cherry-picking” (relying only on data that fit his 
hypothesis while ignoring the rest). 3 ’ 4 No matter; in 1961 an AHA committee with 
Keys as a member recommended that people should reduce their consumption of 
meat, eggs, and dairy products to lower their risk of heart disease. 5 

In 1977 a U. S. Senate committee endorsed the AHA’s recommendations, 6 and 
in 1992 the USDA published its famous Food Pyramid. It depicts in cartoon form 
that carbohydrates (the wide bottom of the pyramid) should be the major 
component of our diet, and that eggs (just below the point at the top) should be 
relegated to a minor role, 7 ’ 8 
I ate eggs anyway. 

Imagine my relief when, in February 2015, the U. S. government called off its 
decades-long War On Eggs by announcing, “Cholesterol is not considered a 
nutrient of concern for overconsumption.” 9,10 Although there is a correlation 
between heart disease and the levels of various forms of cholesterol in our bodies, 


there is no significant correlation between our cholesterol levels and what we eat. 
Eggs were never bad for us. Indeed, whole eggs are close to being a perfect food. 

“But science said...” 

Yes, and now “science says” something else. What should we make of this? 
Obviously, we cannot always trust what “science says,” and an endorsement by the 
government doesn't make it any more trustworthy. 

In fact, we are told many things by “science” that are not true. The misguided 
War On Eggs was a relatively benign instance of this. Eggs were not declared 
unconstitutional, and people who ate them were not publicly ridiculed or driven 
from their jobs. But “science says” is not always so benign. 

WARNING; This book is politically incorrect, even dangerous. If you are seen 
reading it on a college campus, your career could suffer. So you may want to 
disguise it with a different cover. The Supplement on page 189 shows how to 
make a plain paper cover. 

How can you know whether something “science says” is true? Ultimately, you 
will have to discern the truth for yourself. This doesn’t mean there is no objective 
truth and everything is subjective. But sometimes people—even decent, intelligent 
people—commit themselves to an idea that seems reasonable yet distorts the 
objective truth. When it comes to science, you will be told one thing by our 
enormously powerful and wealthy scientific and educational institutions, as well as 
by the mainstream news media that serve as their mouthpiece. But you may learn 
something else if you look at the actual evidence—that is, the objective truth. 

Before we go any further, let’s look at some of the ways people use the word 

u • tt 

science. 

What Is Science? 

MANY PEOPLE are inclined to respect science and trust its authority. But science can 
mean different things. In one sense, science is the enterprise of seeking truth by 
formulating hypotheses and testing them against the evidence. If a hypothesis is 
repeatedly tested and found to be consistent with the evidence, we may tentatively 
regard it as true. If it is repeatedly found to be inconsistent with the evidence, we 
should revise it or reject it as false. We call this enterprise empirical science . At some 
level we are all scientists in this sense, because in our daily lives we compare our 
ideas with our experiences and revise them when necessary, often without a second 
thought. 



In another sense, people think of science as the modern advances in medicine 
and technology that have enriched our lives. Those advances originate in human 
creativity and design, but their practical application involves testing them against 
the evidence to find out if they work. So advances in medicine and technology have 
an empirical aspect as well as a creative one. Let's call this technological science. 

In a third sense, science refers to the scientific establishment, which consists of 
people who are trained and employed to conduct research in various areas. Let's call 
this establishment science, or just Science. The majority opinion of this group is 
sometimes referred to as “the scientific consensus,” which is at times expressed as 
“All scientists agree...” (even though usually some don't), or as “Science Says...” 

Throughout history, the scientific consensus has often proven to be unreliable. 
In 1500, the scientific consensus held that the sun revolves around the Earth, a view 
that was overturned by Nicolaus Copernicus and Galileo Galilei. In 1750, the 
consensus held that some living things (such as maggots) originate by spontaneous 
generation, a view that was overturned by Francesco Redi and Louis Pasteur. There 
are many such examples in the history of science. 

In a fourth sense, some people define science as the enterprise of providing 
natural explanations for everything—that is, accounting for all phenomena in 
terms of material objects and the physical forces among them. This is sometimes 
called “methodological naturalism,” the view that science is limited to materialistic 
explanations because repeatable experiments can be done only on material objects 
and physical forces. 

In principle, methodological naturalism is not a claim about reality, but a 
limitation on method. It does not rule out the existence of a non-material realm. But 
in practice many scientists assume that if they search long enough they will find a 
materialistic explanation for whatever they are investigating. This assumption that 
there are materialistic explanations for everything is not just a statement about 
method. It is equivalent to materialistic philosophy, which regards material objects 
and physical forces as the only realities. 11,12 Mind, free will, spirit, and God are 
considered illusions. Intelligent design (ID), the view that some features of the 
world are due to an intelligent cause rather than to unguided natural processes, is 
also regarded as an illusion. 

Not all scientists today are materialists, and indeed modern science was 
launched primarily by European Christian theists. Nevertheless, science today is 
dominated by materialistic philosophy. Priority is given to proposing and defending 
materialistic explanations rather than to following the evidence wherever it leads. 


This is materialistic philosophy masquerading as empirical science, and I call it 
zombie science. 

I am not calling scientists (or any other real people) zombies. But whenever 
people persist in defending a materialistic explanation after it has been shown to be 
inconsistent with the evidence, and is thus empirically dead, they are practicing 
zombie science. 

We find the most prominent displays of zombie science in evolutionary biology. 

What is “Evolution”? 

EVOLUTION is another term that can mean different things: simple change over 
time; the history of the cosmos; the progress of technology; the development of 
culture; or the fact that many plants and animals now living are different from those 
that lived in the past. In these general senses, evolution is uncontroversial. 

Evolution can also mean minor changes within existing species from generation 
to generation. There is abundant evidence for such changes; they are obvious in our 
own families. People have also been observing such changes in other species for 
thousands of years—certainly since the domestication of plants and animals. So 
evolution in this sense is also uncontroversial. 

In 1859, Charles Darwin proposed that minor variations within existing species 
are preserved or eliminated by natural selection (survival of the fittest), and that 
given enough time this process generates new species, organs, and body plans. 
Darwin argued that variations and selection are unguided, so the results of 
evolution are left to the working out of what he called chance. “There seems to be 
no more design in the variability of organic beings, and in the action of natural 
selection,” he once wrote, “than in the course which the wind blows.” 13 

Evolution as Materialistic Science 

DARWIN described his most famous book, The Origin oj Species , as “one long 
argument.” 14 It was basically an argument against creation by design, and it took the 
following form: The facts of biology are “inexplicable on the theory of creation” but 
make sense on his theory of descent with modification. 15 Starting with the fourth 
edition of his book, Darwin went further and argued that the idea that living things 
were created according to a plan “is not a scientific explanation,” 16 Design was, as it 
were, ruled out of court by definition. 

It is often claimed that people in the nineteenth century were converted to 


Darwin’s theory because he provided so much evidence for it, but this is not true. 
For one thing, Darwin could offer no evidence for natural selection, only “one or 
two imaginary illustrations.’’ 17 And despite the title of his most famous book, he 
failed to explain the origin of species. People were converted to Darwin’s theory 
mainly because it fit the increasingly materialistic tenor of the times. 

Historian Neal C. Gillespie wrote that “it is sometimes said that Darwin 
converted the scientific world to evolution by showing them the process by which it 
had occurred. Yet the uneasy reservations about natural selection among Darwin's 
contemporaries and the widespread rejection of it from the 1890s to the 1930s 
suggest that this is too simple a view of the matter. It was more Darwin's insistence 
on totally natural explanations than on natural selection that won their 
adherence.” 18 

This explains why we hear little about the co-discoverer of natural selection, 
Alfred Russel Wallace. Although the theories of both men were first publicly 
presented on the same day in 1858, Wallace was skeptical that unguided variation 
and survival of the fittest could account for things such as “the brain, the organs of 
speech, the hand, and the external form of man.” He concluded instead that 
evolution must have been directed by an “Overruling Intelligence,” 19 

Darwin was horrified by this idea. As historian Michael Flannery has pointed 
out, Wallace’s idea challenged Darwin's entire framework, “a framework that 
served not only to bolster a materialistic metaphysic but, in effect, proposed to 
become its operative manifesto.” The “inescapable conclusion,” according to 
Flannery, is “that Darwinian evolution, far from being a scientific [i.e., empirical] 
theory, is ‘one long argument' in favor of an a priori metaphysic.” 20 

So the “Darwinian revolution” was a triumph of materialistic philosophy. 21 
Even so, Darwin’s theory did not rise to prominence in biology until the 1930s, 
when it hitched a ride with a theory of genetics that was empirically much better 
supported. (See Chapter 4.) The combination of the two became known as “the 
modern synthesis” or “neo-Darwinism,” 

Microevolution and Macroevolution 

In THE 1930s, neo-Darwinian biologist Theodosius Dobzhansky used the word 
“microevolution” to refer to minor changes within existing species, and the word 
“macroevolution” to refer to the origin of new species, organs, and body plans. 
“There is no way toward an understanding of the mechanisms of 
macroevolutionary changes,” he wrote, “which require time on a geological scale, 


other than through a full comprehension of the microevolutionary processes 
observable within the span of a human lifetime and often controlled by man's will. 
For this reason we are compelled at the present level of knowledge reluctantly to put 
a sign of equality between the mechanisms of macro- and microevolution, and 
proceeding on this assumption, to push our investigations as far ahead as this 
working hypothesis will permit/’ 22 

As we saw above, microevolution is not controversial. But Darwin did not write 
a book titled How Existing Species Change Over Time . He wrote a book titled The 
Origin of Species by Means of Natural Selection . And while he didn't use 
Dobzhansky’s words (which came later), Darwin's theory was that microevolution 
—given enough time—produces macroevolution. Yet despite an enormous amount 
of biological research since the 1930s, the “sign of equality” between microevolution 
and macroevolution remains nothing more than what Dobzhansky called it: a 
hypothesis. And indeed, it remains a hypothesis starving for lack of evidence. 

People speaking for the current scientific consensus often lump microevolution 
and macroevolution together and refer to them simply as evolution—a verbal 
sleight of hand in place of evidence for Dobzhansky’s hoped-for “sign of equality” 
between the two. Such confusion is regrettable, but common. 

The scientific consensus also follows Darwin in insisting that evolution is 
unguided, though its adherents can be evasive about this point when it suits their 
rhetorical purposes. I want to dispel as much fog as possible in these pages, but I 
also want to avoid cumbersome language, so I will use “evolution” throughout the 
book to refer to “unguided macroevolution” except where I specify otherwise. 

Nothing in Biology 

In 1973, Dobzhansky wrote an article titled “Nothing in Biology Makes Sense 
Except in the Light of Evolution,” 23 And by evolution Dobzhansky meant neo- 
Darwinian evolution. His statement has become a guiding principle in the lives of 
most modern biologists. It is now a fundamental assumption underlying most 
research and writing in the discipline. 

People who believe Dobzhansky’s statement insist that they do so because of the 
evidence, but what follows below will show that this is not the case, 24 A person does 
not have to believe in materialism to believe in evolution, but evolution is a 
materialistic story. And since the materialistic story trumps the evidence, it is 
zombie science. 


Icons of Evolution 


ACCORDING TO the current scientific consensus, there is “overwhelming evidence’’ 
for evolution. The evidence is typically represented by images that have been used so 
often they have achieved the status of “icons.” In 2000, I wrote a book analyzing ten 
of them: 25 

The Miller'Urey Experiment: A 1953 experiment that supposedly showed how 
the chemical building blocks of life could have formed spontaneously on the early 
Earth; 

Darwins Tree of Life: A branching tree diagram used to illustrate the notion of 
descent with modification of all living things from common ancestors; 

Homology in Vertebrate Limbs: Similarities in limb bones used as evidence that 
vertebrates (animals with backbones) are all descended from a common ancestor; 

Haeckel’s Embryos: Drawings of similarities in early embryos used as evidence 
that all vertebrates (including humans) evolved from fish-like animals; 

Archaeopteryx: A fossil bird with teeth in its mouth and claws on its wings, 
often cited as the missing link between ancient reptiles and modern birds; 

Peppered Moths: Photos of moths resting on tree trunks, supposedly providing 
evidence for evolution by natural selection; 

Darwin’s Linches: Thirteen species of finches on the Galapagos Islands that are 
used as evidence for the origin of species by natural selection; 

Lour'Winged Lruit Flies: Fruit flies with an extra pair of wings that supposedly 
provide evidence that DNA mutations provide the raw materials for 
macroevolution; 

Fossil Horses: Fossils once used to show that evolution proceeds in a straight 
line and later used to show that it doesn't; and 

The Ultimate Icon: Drawings of ape-like creatures gradually evolving into 
humans, used to show that we are just animals produced by purposeless natural 
causes. 

All these “icons of evolution” misrepresent the evidence, and as we shall see, 
many biologists have known this for decades. So by the year 2000 the icons should 
have been removed from biology textbooks. Yet they were, and still are, used to 
convince students that evolution is a fact. 

Chapter 2 looks at the icon at the center of evolutionary theory, Darwin's tree 
of life. The chapter also examines how evolution has corrupted the concept of 


homology. Chapter 3 summarizes why the other eight icons were dead in 2000 and 
documents how they are nevertheless still being used today. Chapters 4 through 8 
introduce six additional icons of evolution that—like the ten icons listed above—are 
used to mislead and indoctrinate people about evolution. Chapter 9 describes how 
zombie science has spread beyond science to religion and education, and how it 
continues to corrupt science generally. 

Yet, as I will also show, there are some rays of hope. 


2 THE TREE OF LIFE 


O F ALL THE MISLEADING ICONS OF EVOLUTION, NONE IS MORE foundational than 
the tree of life. 

We know intuitively that a robin and a finch are more similar to each other than 
either is to a frog; that these three vertebrates are more similar to each other than 
they are to an oyster; that these four animals are more similar to each other than 
they are to a daffodil; and that these five living things are more similar to each other 
than they are to a chunk of iron. 

So far, so good. 

People have been classifying organisms like this for centuries, and the result is a 
nested hierarchy: Daffodils and animals are nested in the set of living things; oysters 
and vertebrates are nested in the set of animals; frogs and birds are nested in the set 
of vertebrates; and robins and finches are nested in the set of birds. Over the 
centuries, most people have believed that this nested hierarchy reflects a divine plan 
of creation. Swedish biologist Carl von Linne (Latinized version: Linnaeus), who in 
the eighteenth century founded the modern science of taxonomy by naming and 
classifying plants and animals according to genus and species, believed this. 

The similarities we use to classify living things are called “homologies,” 
sometimes defined as features that are similar in structure and/or position but 
which may perform different functions. In the nineteenth century, British biologist 
Richard Owen distinguished homologies from “analogies,” features that use 
different structures to perform similar functions. For example, a bat’s wing and a 
bird’s wing contain bones of similar structure and position, so their wings are 
homologous. An insect wing performs the same function, but it has a totally 
different structure, so its wing is analogous to that of a bat or a bird (See Figure 2- 
1), Owen and others reasoned that analogy suggests independent adaptation to 
external conditions, while homology suggests deeper morphological (anatomical) 
affinities, so homology is a better guide to classification than analogy. Bats and 
birds are nested in the vertebrates, but insects are not. 




FIGURE 2-1. HOMOLOGY AND ANALOGY: (Top) Bat wing. (Middle) Bird wing. (Bottom) Insect wing. 
Homology: The bat and the bird have a single bone on the right, two bones in the middle, and several digits on 
the left (the bird has fewer digits than the bat, but they are similar in structure and position). Analogy: The insect 
wing has no bones at all, but a network of veins. 


Owen attributed homology to construction on a common plan, but Charles 
Darwin argued that the best explanation for homology is descent from a common 
ancestor. In The Origin of Species he wrote that genealogy is “the only known cause 
of the similarity of organic beings/' 1 Thus “I view all beings not as special creations, 
but as the lineal descendants of some few beings” that lived in the distant past. 2 
Although Darwin was ambivalent about whether there were separate ancestors for 
“each great class” or a single common ancestor for all living things, he leaned 
toward the latter. Indeed, he wrote that “probably all the organic beings which have 
ever lived on this earth have descended from some one primordial form.” 3 

So Darwin conceived of a “great Tree of Life,” with the common ancestor as the 
trunk, intermediate forms as the branches, and modern species as “green and 
budding twigs” 4 (See Figure 2-2), 
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FIGURE 2-2. DARWIN’S TREE OF LIFE: The only illustration in The Origin of Species. The letters A 
through L represent species. The horizontal lines mark times, with the oldest at the bottom and the most recent at 
the top. Darwin wrote that the intervals between them "may represent each a thousand or more generations.” The 
first lines radiating upwards from A represent varieties, and by the end of the first interval two of those varieties 
have become separate species, a and m. After many more generations, additional species have branched off from 
a and m, but all have gone extinct except species f. The horizontal distances between a, f, and m represent the 
differences among them, which increase over time. Of the original eleven species, only A and I have given rise to 
new species; the others have remained unchanged and in most cases have gone extinct. The dashed lines at the 
bottom reflect Darwin’s ambivalence about whether all classes of living things shared a common ancestor, 
though he reasoned that they probably did. From The Origin of Species, Charles Darwin (London: John Murray, 

1859).'’ 


For Darwin, evolution was completely materialistic. All living things after the 
first resulted from descent with modification by natural selection, and there could 
be no discontinuities in the subsequent history of life. In 1859 he wrote to geologist 
Charles Lyell, “I would give absolutely nothing for [my] theory of nat. selection, if it 
require miraculous additions at any one stage of descent.” 6 
Darwin spelled it out this way in The Origin of Species : 

By the theory of natural selection all living species have been connected with 
the parent-species of each genus, by differences not greater than we see 
between the varieties of the same species at the present day; and these 
parent-species, now generally extinct, have in their turn been similarly 
connected with more ancient species; and so on backwards, always 
converging to the common ancestor of each great class. So that the number 
of intermediate and transitional links, between all living and extinct species, 
must have been inconceivably great. 7 

It’s a magnificent image, but it doesn't fit the facts. 






















Fossils 


The “INCONCEIVABLY great” numbers of transitional links postulated by Darwin 
have never been found. Indeed, one of the most prominent features of the fossil 
record is the Cambrian explosion, in which the major groups of animals (called 
“phyla”) appeared around the same time in a geological period called the Cambrian, 
abruptly and without fossil evidence that they diverged from a common ancestor. 

Darwin knew about this in 1859, and he acknowledged it to be a serious 
problem that “may be truly urged as a valid argument” against his theory. 8 He 
attributed the problem to the imperfection of the fossil record, and he hoped future 
fossil discoveries would help to fill in many of the blanks. But more than a century 
of additional fossil collecting has only made the problem worse. In 1991, a team of 
paleontologists (people who study fossils) concluded that the Cambrian explosion 
“was even more abrupt and extensive than previously envisioned.” 9 

One of the authors of the 1991 paper, James Valentine, published a book in 
2004 with the University of Chicago Press titled On the Origin of Phyla . Valentine 
believes in evolution and states in the book’s preface, “Darwin was correct in his 
conclusions that all living things have descended from a common ancestor and can 
be placed within a tree of life.” 10 But later in the book Valentine concedes that 
“organisms with the characteristic body plans that we identify as living phyla appear 
abruptly in the fossil record, many within a narrow window of geologic time.... It is 
consistent with the fossil record that all of the characteristic animal body plans had 
evolved by the close of this period, but none of them can be traced through fossil 
intermediates to an ancestral group.” 11 

In 2013, Valentine and Douglas Erwin published another book on the 
Cambrian explosion. Like Valentine, Erwin believes in evolution, and most of their 
book consists of evolutionary hypotheses woven into a story about what they think 
happened before and during the explosion. In the process they employ “ghost 
lineages”—hypothetical links that left no fossil record but whose existence is 
required by the assumption of common ancestry. Erwin and Valentine even refer 
tongue-in-cheek to their hypotheses as “exercises in evolutionary seances.” 12 

But what if the Cambrian explosion cannot be explained by evolution? What if 
the animal phyla did not descend from a common ancestor by material processes? 
What if the abrupt appearance of the major groups of animals required new 
information, which is immaterial? In his 2013 book Darwin’s Doubt , philosopher of 
science Stephen Meyer argues that since different body plans require different 


information, the Cambrian explosion was an explosion of novel information. 
According to Meyer, the only known source of such information is intelligence, so 
the Cambrian explosion is evidence of intelligent design, 13 

So the evidence may say yes. But Science Says No. 

Punctuated Equilibria 

The ABRUPTNESS seen in the Cambrian explosion can also be seen on smaller scales 
throughout the fossil record. The vast majority of species appear abruptly in the 
fossil record and then persist unchanged for some period of time (a phenomenon 
called “stasis”) before they disappear. In 1972, paleontologists Niles Eldredge and 
Stephen Jay Gould called this pattern “punctuated equilibria.” 14 According to 
Gould, “every paleontologist always knew” that it is the dominant pattern in the 
fossil record. 15 

Eldredge and Gould attributed stasis to constancy of the environment or 
internal constraints on embryo development, and they attributed abrupt 
appearances to “allopatric speciation,” (“Speciation” refers to the origin of a new 
species.) According to the hypothesis of allopatric speciation, a small part of an 
existing population becomes geographically separated (“allopatric” comes from 
words meaning “other” and “fatherland”) and thus genetically isolated from the 
main population. Hypothetically, genetic changes (“mutations”) might then turn 
the isolated fragment into a new species, though because of its small size and rapid 
evolution it would leave no fossil record. Later, if the new species begins to leave a 
fossil record, it would seem to originate abruptly. 

Some critics objected that this was merely an attempt to explain away the absence 
of evidence for transitional forms. Indeed, some critics even pointed out that a 
pattern of punctuated equilibria is more consistent with creation than with 
evolution. But Darwin had declared that idea unscientific. 

Another criticism of punctuated equilibria was that the evolution of new 
morphological features by genetic mutations and natural selection would require 
large populations and long periods of time. Such features would not be expected to 
emerge in small populations in a short time, as required by Eldredge and Gould’s 
hypothesis. Thus evolutionary biologists Brian Charlesworth, Russell Lande and 
Montgomery Slatkin wrote in 1982 that “some of the genetic mechanisms that have 
been proposed to explain the abrupt appearance and prolonged stasis of many fossil 
species are conspicuously lacking in empirical support,” 16 


So punctuated equilibria is not an empirically supported explanation. It is really 
little more than a restatement of the observation that new species tend to appear 
abruptly in the fossil record and then remain unchanged until they disappear. 
Ancestors and transitional forms are missing. From time to time, fossils are 
discovered that have features that seem to be intermediate between older and newer 
species, and some people claim that these confirm the truth of evolutionary theory. 
These “transitional forms” or “missing links” often make headlines, but it turns out 
that none of them are actual ancestors. (More on this in Chapters 3 and 5.) 

Why Fossils Cannot Establish Ancestor-Descendant Relationships 

ACCORDING TO British biologist Ronald Jenner, without a good fossil record there 
is “little choice but to resort to our more-or-less informed imagination to produce 
the historical narratives that are the ultimate goal of our studies of animal 
evolution.” Indeed, “our imagination is the only tool that can braid the fragmentary 
evidence into a seamless historical narrative that relates the what, how, and why” of 
evolution. 17 

The situation for evolutionists is actually worse than that. Even if we did have a 
good fossil record, we would still need to use our imagination to produce narratives 
about ancestor-descendant relationships. 

Here's why. If you found two human skeletons buried in a field, how could you 
know whether one was descended from the other? Without identifying marks and 
written records, or perhaps in some cases DNA, it would be impossible to know. Yet 
you would be dealing with two skeletons from the same recent, living species. With 
two different, ancient, extinct species—often far removed from each other in time 
and space— there would be no way to demonstrate an ancestor-descendant 
relationship. 

Decades ago, American Museum of Natural History paleontologist Gareth 
Nelson wrote, “The idea that one can go to the fossil record and expect to 
empirically recover an ancestor-descendant sequence, be it of species, genera, 
families, or whatever, has been, and continues to be, a pernicious illusion,” 18 In 
1999, Nature editor Henry Gee wrote that “it is effectively impossible to link fossils 
into chains of cause and effect in any valid way,” He concluded: “To take a line of 
fossils and claim that they represent a lineage is not a scientific hypothesis that can 
be tested, but an assertion that carries the same validity as a bedtime story— 
amusing, perhaps even instructive, but not scientific.” 19 Gee (like Valentine and 
Erwin) believes in evolution, but his belief (like theirs) is clearly not based on fossil 


evidence. 


Phylogenetic Trees 

DESPITE THE fact that ancestor-descendant relationships cannot be empirically 
recovered from fossils, the modern biological literature is full of evolutionary trees 
—called “phylogenetic" trees—that supposedly show such relationships. The trees 
are typically accompanied by stories of how earlier organisms evolved into later 
ones. But phylogenetic trees don’t require ancestors. In fact, they don't even require 
organisms. 

In 2013, a science education group produced a lesson plan for teaching high 
school and college students how to construct a phylogenetic tree with differently 
shaped metal fasteners, pastas, or cookies. Even though the objects are artificial, 
“the problems faced and the questions posed are similar to those addressed by 
paleontologists using specimens of fossils.” 20 

The first guiding principle is: “Organisms that resemble each other in many 
ways are probably more closely related than are organisms that resemble each other 
only slightly. That is, the greater the similarity in structure (the more features in 
common), the closer the probable relationship between two forms.” Students are 
instructed “to choose the smallest, simplest form as the probable common ancestor 
for the group and then try to arrange the others as branches of a tree derived from 
this ancestor.” 21 

Obviously, nothing about these forms requires or implies common ancestry. 
And in fact, we all know that the metal fasteners, pasta, and cookies were products 
of intelligent design. So what we have is merely an exercise in choosing what 
features to compare and deciding on degrees of relationship. But “relationship” is 
ambiguous. In one sense it can refer to genealogy, as in “Charles Darwin was more 
closely related to Erasmus Darwin (his grandfather) than either was to Geronimo,” 
In another sense it can refer to similarity, as in “iron is more closely related to 
aluminum than either is to a daffodil.” In the case of fossil species, relationships are 
unknowable in the first sense, so phylogenetic trees are constructed using 
relationships in the latter sense. But many evolution-ists then equivocate, 
suggesting that they have demonstrated relationships in the genealogical sense. 

Cladistics 

In 1950, German biologist Willi Hennig pioneered the field of phylogenetic 
systematics, later called cladistics. (“Clade” comes from the Greek word meaning 


“branch,” and in biology it refers to a branch of the tree of life.) Hennig believed that 
evolution is a fact, but he disliked unconstrained evolutionary storytelling, and he 
sought a more rigorously empirical way to establish relationships among living 
things. 22 

In cladistics, a “cladogram” is a diagram made by comparing characteristics 
shared by certain taxa (groups of organisms such as species, genera, families, etc.) 
but not by another taxon (singular of taxa). The former are designated the 
“ingroup.” The latter, the “outgroup.” Characteristics found in the ingroup but not 
the outgroup are said to be “derived,” and a cladogram is based on “shared derived 
characteristics.” The result is a nested hierarchy (See Figure 2-3). Cladists view this 
approach as more precise and testable than simply counting resemblances. 

There is no element of time or ancestral relationship in a cladogram. An 
evolutionary biologist may assert that the outgroup and ingroup are related 
through ancestry and descent, but there is nothing in a clado-gram itself that 
requires such a relationship. Ancestors and transitional forms are left to the 
imagination. Berkeley paleontologist Kevin Padian acknowledges this even though 
he believes in evolution. (Indeed, he aggressively defends it.) As he explains, in a 
properly drawn phylogeny “extinct animals are no longer seen as direct ancestors of 
each other (‘missing links’), but rather as representatives of a tree of life that help us 
to read the sequence of evolution of major features (not ‘transitional forms’).” Since 
Padian considers it important to convince students of evolution, however, he 
recommends supplementing cladograms to make “evograms,” 23 In other words, 
ancestral relationships are asserted despite the lack of evidence. 
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FIGURE 2-3. A TREE, CLADOGRAMS, AND A NESTED HIERARCHY: (Top) A diagram showing 
species A evolving into species B, and species B splitting into C and D. (Middle) Two ways of representing with 
cladograms the relationships among the four species; note that all four are now on the same line, and none is 
represented as the ancestor of another. (Bottom) A nested hierarchy that contains the same information as the 
cladograms above it, namely that A and B share some characteristics but B has at least one characteristic that is 
derived (not found in A), while C and D share some characteristics with B but also have at least one characteristic 
that is not found in B. Note that the top figure includes the time dimension (A comes before B and B comes 
before C and D), but the cladograms and nested hierarchy do not. 


The old-fashioned evolutionary trees that used to adorn biology textbooks have 
now been largely replaced by cladograms. Nevertheless, most textbooks still mislead 
students into believing that cladograms are ancestor-descendant diagrams. For 
example, Kenneth Miller and Joseph Levine's 2014 Biology, a widely used high 
school biology textbook, states that “a cladogram links groups of organisms by 
showing how evolutionary lines, or lineages, branched off from common 
ancestors.” 24 But the common ancestors are nowhere to be seen. 

Molecular Phylogeny 

SINCE THE rise of molecular biology in the mid-twentieth century, biologists have 
increasingly used comparisons of sequences in DNA, RNA and protein to construct 
phylogenetic trees. For example, a particular DNA sequence might be present in 
different species, though with minor variations. Comparing the sequence 
differences in species A, B, and C could lead to an inference that species A is more 
closely related (that is, more similar) to species B than it is to species C. The 
similarity between two sequences (often called homology) can be expressed as a 
percentage, representing how many subunits at corresponding positions are 
identical between them. 

Similarity may be assumed to imply genealogy, but this is only an assumption. 
Any inference to genealogy based on sequence similarity is hypothetical. And since 
molecular sequences (with rare exceptions) are available only from living 
organisms, any inference about the evolutionary past of those organisms— 
including their ancestors—is even more hypothetical. 

The Alignment Problem 

BEFORE SEQUENCES can be compared, they have to be aligned. But molecular 
sequences in living things typically contain repeated and/or deleted segments. This 
means it is often unclear where to start aligning them. Sequences can be quite long, 
and since they can be aligned in more than one way the result depends heavily on 


what alignment the investigator chooses. And when many sequences are compared, 
as they are in molecular phylogenies, the problem becomes much worse. 25 

Computer programs are available to align sequences, but they depend on the 
parameters built into them by their programmers, and sometimes the results are 
biologically implausible. In 2009, biologist David Morrison surveyed the scientific 
literature and found that “more than one-half of evolutionary biologists intervene 
manually in their sequence alignments, and more than three-quarters of 
phylogeneticists do so.” 26 In 2015, Morrison noted “a proliferation of alignment 
methods” that "produce detectably different multiple sequence alignments in almost 
all realistic cases.” 27 

So even before the process of comparing sequences begins, subjective choices 
influence the eventual results. Similarities are supposed to be telling the 
investigators who might be related to whom and how closely. But as it turns out, the 
investigators are doing much of the telling by picking and choosing their preferred 
alignments. 

Conflicting Trees 

IT IS not surprising, then, that sequence comparisons often produce conflicting 
phylogenetic trees. Decades ago, it was assumed that the inclusion of more 
molecules in analyses would eliminate the discrepancies, but that has not happened. 
In 2005, evolutionary biologists Antonis Rokas, Dirk Kruger, and Sean B. Carroll 
analyzed fifty genes from seventeen animal groups and concluded that “different 
phylogenetic analyses can reach contradicting inferences with [seemingly] absolute 

wOQ 

support. 

In 2008, an international team of eighteen biologists used 150 genes to 
construct a phylogeny of animal groups. Their tree was contradicted the following 
year by another international team of twenty biologists using 128 genes. 29,30 In 
2012, biologists Liliana Davalos, Andrea Cirranello, Jonathan Geisler, and Nancy 
Simmons reported, “Incongruence between phylogenies derived from 
morphological versus molecular analyses, and between trees based on different 
subsets of molecular sequences has become pervasive,”^ 1 

To eliminate conflicts among molecular phylogenies, biologists often exclude 
data from their analyses, justifying the practice on the grounds that not all 
sequences carry “strong phylogenetic signals.”^ 2 For example, taxa are usually 
inferred to be closely related if their corresponding sequences are similar, but 


sequences can be very different even in taxa that are believed on other grounds to 
have diverged recently from a common ancestor. The anomalous sequences are 
then assumed to be “fast evolving’’ and are excluded from the phylogenetic tree, 33 Or 
corresponding sequences can be very similar in taxa that are assumed to have 
diverged a long time ago, in which case their similarity is attributed to having 
accumulated enough mutations to converge on each other (a phenomenon called 
“long branch attraction’’)? 4 

Notice how much work the assumptions are doing in these arguments. All 
molecular sequences (with rare exceptions) are from living organisms. There is no 
way to look deep into the past and determine whether they diverged rapidly or 
converged slowly. So a phylogeneticist assumes that evolution is true and the 
history of life is tree-like, then chooses a particular phylogenetic tree and discards 
whichever sequences don’t fit it (See Figure 2-4), 



FIGURE 2-4. DRAWING A PHYLOGENETIC TREE. 

Orphan Genes 

The PRACTICE of discarding unwanted sequences has become more prevalent 
because of the recent discovery that many DNA sequences are restricted to a single 
taxon. 

According to evolutionary theory, all new sequences evolve from old ones by 
duplication and/or by mutation and natural selection. In 1977, French molecular 
biologist Francois Jacob wrote, “Once life had started in the form of some primitive 
self-reproducing organism, further evolution had to proceed mainly through 
alterations of already existing compounds.” Therefore, the “creation of entirely new 
nucleotide [DNA] sequences could not be of any importance in the production of 
new information.” 35 So a sequence in species X should resemble its ancestral 
sequence in species Y. 

















By the 1990s, however, biologists had discovered many sequences with no 
similarity to those in other taxa. In 1999, Daniel Fischer and David Eisenberg 
examined the complete DNA sequences of over a dozen species of bacteria and 
concluded that about a third of the protein-coding regions had “no detectable 
sequence similarity to proteins of other genomes/’ (“Genome” here refers to the 
whole of an organism's DNA.) This poses an uncomfortable question for 
evolutionary theory. “Why, if proteins in different organisms have descended from 
common ancestral proteins by duplication and adaptive variation,” Fischer and 
Eisenberg asked, “do so many today show no similarity to each other?” Good 
question! 

Since protein-coding regions are also known as “open reading frames” (ORFs), 
Fischer and Eisenberg called these orphan genes “ORFans,” 36 The number of 
known ORFans has been growing ever since. They have been discovered in 
yeast, 37,38 fruit flies, 39,40 mice, 41,42 and humans. 43,44 A 2015 article in Nature 
reported hundreds of ORFans restricted to squids and octopuses. 45 In fact, every 
species whose whole genome has been studied has a significant number of ORFans. 
Biologists now expect to find ORFans wherever they look. 

Where do orphan genes come from? German biologist Henrik Kaess-mann 
wrote in 2010 that a gene that seems to originate “from scratch” probably arises 
from a “previously nonfunctional genomic sequence, unrelated to any pre-existing 
genic material.” 46 In 2011, biologists Diethard Tautz and Tomislav Domazet-Loso 
argued similarly that “many orphan genes may have arisen de novo from non¬ 
coding regions.” 4 But “may have arisen de novo” isn’t much better than saying 
orphan genes “just happen.” 

Aware of the problem, an international team of biologists in 2012 proposed “an 
evolutionary model according to which functional genes evolve de novo through 
transitory proto-genes.” 48 Just as the evolutionary story requires “ghost lineages” to 
bridge the gaps between fossils, so it requires imaginary “proto-genes” to bridge the 
gaps between ORFans and non-coding regions. 

So it’s difficult to explain the origin of orphan genes. It is even more difficult to 
deal with them when constructing phylogenetic trees. The authors of a 2016 article 
about insect phylogeny decided to deal with them by ignoring them completely. 
They explained that “our approach eliminates any gene that is present in only a 
single taxon,” because “such genes are phylogenetically uninformative,” 
Uninformative, that is, if taxa are assumed to have descended from a common 
ancestor. Perhaps “counterinformative” would be a better word. So the authors 


cherry-picked data from every insect they studied, discarding forty percent of the 
sequences from the fruit fly and eighty percent of the sequences from the water flea, 
in order to produce a phylogenetic tree to their liking. 49 

The methodology of constructing phylogenetic trees can thus be summarized 
as follows: (1) Assume that common ancestry is true. (2) Cherry-pick the data to 
construct a tree that includes various organisms. (3) Conclude that those organisms 
are related to a common ancestor. This is not empirical science. This is more like 
reading tea leaves. 

The Case of the Missing Trunk 

If THERE were a single tree of life, its base would have been a single “universal 
common ancestor," A single trunk. But discrepancies in molecular phylogenies have 
convinced some scientists that the history of life cannot be represented by a single 
tree. The evidence for a common ancestor, a common trunk in other words, is 
missing. And some evolutionists have decided that the evidence is missing because 
the trunk is a mirage. 

Living cells were traditionally classified in two broad domains: prokaryotes 
(without membrane-bound nuclei) or eukaryotes (with nuclei). The former 
included bacteria, and the latter included single-celled organisms such as yeast, as 
well as multicellular organisms such as plants and animals. Based on molecular 
comparisons, however, Carl Woese and George Fox reported in 1977 that some 
prokaryotes are so radically different from bacteria that they should be classified in 
a third domain, which they called the “archaebacteria." The term was later 
shortened to “archaea,” 50 

The archaea are very different from bacteria in the chemical makeup of their 
cell walls and in their DNA replication machinery. Indeed, some of the enzymes the 
archaea use to replicate DNA are similar to those used by eukaryotes. 51 Woese 
concluded that the differences between archaea and bacteria, and between them and 
eukaryotes, were too great to be explained by descent from a universal common 
ancestor, as that term is normally understood. “The ancestor cannot have been a 
particular organism, a single organismal lineage,” Woese wrote in 1998. “It was 
communal, a loosely knit, diverse conglomeration of primitive cells that evolved as a 
unit, and it eventually developed to a stage where it broke into several distinct 
communities, which in their turn become the three primary lines of descent." 
According to Woese, the primitive cells (which he called “progenotes”) were “very 
unlike modern cells." A progenote “was more or less a bag of semi-autonomous 


genetic elements” that “would come and go,” so progenotes were “not 'organisms’ in 
any conventional sense.” 52 

But if our common ancestor with archaea and bacteria was not an organism, in 
what sense was it an ancestor? Why stop with a community of progenotes? Why 
not say our common ancestor was the primordial soup? Or the elements in the 
periodic table? 

Yet evolutionary biologists—even those who share Woese’s view— continue to 
defend the idea of universal common ancestry. For example, W. Ford Doolittle 
wrote in 2009 that he doubts “there ever was a single universal common ancestor,” 
but “this does not mean that life lacks ‘universal common ancestry”’ because 
“‘common ancestry' does not entail a ‘common ancestor.’” Why such mental 
gymnastics? Doolittle freely admits that it is because “much is at stake socio- 
politically,” namely the need to defeat “anti-evolutionists” in “the culture wars.” 53 

So we can't infer ancestors from fossils, and there are no ancestors in 
cladograms. Molecular phylogenies—even if all their methodological problems and 
conflicting results could be resolved—can only suggest hypothetical ancestors. And 
a nondescript mish-mash of non-organisms is not an ancestor in any meaningful 
sense of the word. All the ancestors are missing, but zombie science goes right on 
insisting they must have existed. 

Homology 

As WE saw at the beginning of this chapter, we classify living things based on 
homology, which comes from Greek roots meaning “same” and “speak.” Although 
we can all see—and speak of—features that appear the same (or similar) in 
different species, it is not always easy to define exactly why we call those features 
similar, though one way is to define homology as similarity of structure or position. 

Darwin saw homology as evidence for his theory, listing it in The Origin oj 
Species among the facts that “proclaim so plainly, that the innumerable species, 
genera and families of organic beings, with which this world is peopled, have all 
descended, each within its own class or group, from common parents.” 54 But how 
were homologous features transmitted from ancestors to descendants? The bones in 
a bird’s wing are not present in the egg. 

According to one hypothesis, the mechanism is genetic: Structures are 
homologous because they are specified by similar genes. The evidence does not 
support this hypothesis, however, and biologists have known it for decades. In 1971, 


British embryologist Gavin de Beer wrote, “Characters controlled by identical genes 
are not necessarily homologous” and “homologous structures need not be 
controlled by identical genes.” 55 

According to another hypothesis the mechanism is developmental: Structures 
are homologous because they arise from similar cells in the embryo. But again, the 
evidence does not support the hypothesis. As far back as 1958, de Beer noted, 
“Correspondence between homologous structures cannot be pressed back to 
similarity of position of the cells in the embryo, or of the parts of the egg out of 
which the structures are ultimately composed, or of developmental mechanisms by 
which they are formed.” 56 

Homology as Common Ancestry 

In THE absence of a biological mechanism to generate homologies, Darwin's 
followers simply redefined homology to mean similarity due to common ancestry. 
Harvard evolutionary biologist Ernst Mayr wrote in 1982 that there is only one 
definition of homology that makes biological sense: “Attributes of two organisms 
are homologous when they are derived from an equivalent characteristic of the 
common ancestor.” 37 Thus, according to Berkeley evolutionary biologist David 
Wake, “common ancestry is all there is to homology.” 58 

Defining homology in terms of common ancestry, however, leads to a serious 
problem: Once homology is defined in terms of common ancestry it can no longer 
be used as evidence for common ancestry. To use it as evidence would be to reason in 
a circle: How do we know that feature B descended from feature A? Because B is 
homologous to A, How do we know that B is homologous to A? Because B 
descended from A. 

A phylogenetic tree cannot be constructed without homologies, but if we define 
homology in terms of common ancestry we can't know whether features are 
homologous until we have a phylogenetic tree. So to get what we want, we need to 
have it already. It's like an employer telling a job applicant that to get the job she 
must be in the union, but she can't join the union unless she already has the job. 

This logical problem with homology (defined as similarity due to common 
ancestry) has been known for decades, but most recent textbooks ignore it. Miller 
and Levine’s 2014 Biology (mentioned above) defines homologies as features that 
“have been inherited from a common ancestor” and two pages later states that 
“homologous molecules provide evidence of common ancestry.” 59 According to 


Sylvia Mader and Michael Windelspecht's 2016 Biology, “Structures that are 
anatomically similar because they are inherited from a common ancestor are called 
homologous. In contrast, analogous structures serve the same function but 
originated independently in different groups of organisms that do not share a 
common ancestor. The wings of birds and insects are analogous structures. Thus, 
homologous, not analogous, structures are evidence for a common ancestry of 
particular groups of organisms.” 60 

This is circular reasoning masquerading as evidence, 

A Recent Attempt to Resolve the Confusion 

In 2014, Yale biologist Gunter Wagner published a book titled Homology, Genes, 
and Evolutionary Innovation. According to Wagner, “every biologist will agree that 
homology is a confused and confusing subject,” and he wrote the book to try to 
reduce the confusion! His starting assumption was that “homology is a hypothesis 
of descent from a common ancestor,” and he reaffirmed de Beer's point that 
homologies “cannot be explained by the identity of the set of genes that directs their 
development.” 62 Yet morphological features are not passed from one generation to 
the next; genes are. So Wagner attributed homologies to developmental gene 
regulatory networks that “underlie the evolution of developmental pathways and, 
thus, the evolution of morphological structures,” 6 ^ Thus, paradoxically, homology 
“has a genetic basis” after all, 64 

Wagner's starting assumption also led him to another paradoxical conclusion: 
Homology no longer means similarity. As we saw above, corresponding DNA 
sequences can be very different in two species believed to share a recent common 
ancestor. If homology is defined in terms of common ancestry, then the descendant 
sequences are homologous even though they are dissimilar. The same thing can 
happen with morphological features. “The identity of a morphological character is 
not tied to similarity,” Wagner wrote, but rather “to historical continuity of 
descent,” 65 Yet without employing similarities, how can evolutionary biologists 
construct phylogenetic trees? And without phylogenetic trees, how can they infer 
continuity of descent? 

Wagner's book was a sincere attempt to straighten out the confusion 
surrounding homology. But once homology is defined in terms of common 
ancestry, it seems the confusion is unavoidable. 

Philosopher of biology Ronald Brady wrote three decades ago, “By making our 


explanation [common ancestry] into the definition of the condition to be explained 
[homology], we express not scientific hypothesis but belief. We are so convinced 
that our explanation is true that we no longer see any need to distinguish it from the 
situation we were trying to explain. Dogmatic endeavors of this kind must 
eventually leave the realm of science.” 66 

Of course, Brady meant empirical science. Unfortunately, dogmatic endeavors 
of this kind are right at home in zombie science. 

Convergence 

COMPLICATING THE problem is the existence of many similarities that are clearly not 
due to common ancestry. A classic example is the striking similarity between the 
camera eye of a vertebrate and the camera eye of a squid or octopus, which no one 
thinks was inherited from a common ancestor of vertebrates, squids and octopuses 
possessing a camera eye. 

Such curious similarities were known in Darwin's time, and evolutionary 
biologist Ray Lankester proposed in 1870 to replace “homology” with two new 
terms: “homogeny,” which meant similarity due to common ancestry, and 
“homoplasy” (homo-PLAY-zee), which meant similarity not due to common 
ancestry. 6 Homogeny did not catch on, and biologists continued to use homology. 
But homoplasy is now used to refer to similarity not due to common ancestry. 

Apparently, similarity is evidence of common ancestry, except when it isn’t. 

Another term often used instead of homoplasy is “convergence,” Two recent 
books have listed hundreds of examples of convergence in a wide variety of 
organisms: paleontologist Simon Conway Morris’s Life’s Solution (2003), and 
morphologist George McGhee's Convergent Evolution (2011). The examples of 
convergence are legion, Conway Morris goes so far as to say that “convergence is 
ubiquitous,” 68 

Animal Convergence 

MAMMALS HAVE three modes of giving birth. Placental mammals nourish a fetus 
with a placenta and give birth to a fully developed baby. Marsupial mammals give 
birth to fetuses that climb into a pouch where they complete fetal development. And 
monotremes lay eggs instead of giving birth to live young. Because the modes of 
giving birth are so different, evolutionary biologists believe these three groups 
diverged long before most of their modern characteristics evolved. 


Yet modern mammals in these three groups exhibit widespread convergence. 
Echidnas are monotremes that live in Australia and New Guinea, but they bristle 
with sharp spines and look like placental porcupines that live in North America. 
Duck-billed platypuses are also monotremes, yet these strange mammals have bills 
like ducks (which are birds rather than mammals). And also like ducks, platypuses 
lay eggs. 

Australia is also home to many marsupials that have converged on 
characteristics found in placental mammals. Wombats look like American 
groundhogs. Flying phalangers look like placental flying squirrels from North 
America, Europe, and Asia. Marsupial moles look like placental moles from North 
America, Europe, Asia, and Africa. Marsupial mice look like placental mice that 
inhabit every continent except Antarctica. And kangaroos are Australian 
marsupials that have multi-chambered ruminant stomachs like those in placental 
camels. In none of these cases do biologists think the striking thing in common 
comes from a common ancestor with that feature. So, for example, biologists do not 
imagine that there is a common ancestor of the kangaroo and camel with a multi- 
chambered ruminant stomach. They suppose instead that the multi-chambered 
ruminant stomach arose at least twice in the history of life. 

One final example: Sharks are fish with skeletons of cartilage instead of bone, 
while dolphins are placental mammals. Yet sharks and dolphins both have similar- 
looking dorsal fins. The explanation? Convergence! 

Plant Convergence 

CONVERGENCE is widespread in plants as well. Several examples occur in 
carnivorous plants. Pitfall plants have a pitcher with nectar deep inside and slippery 
walls. Insects attracted by the nectar fall into the trap and cannot get out. Flypaper 
plants have leaves that secrete a thick, glue-like substance that immobilizes insects. 
In both groups, trapped insects are then digested by plant enzymes or 
microorganisms, and the plants absorb the nutrients. Pitfall plants apparently 
originated separately six different times, and flypaper plants five different times. 69 In 
other words, neither pitfall plants nor flypaper plants descended from common 
ancestors possessing their distinctive carnivorous features. 

A particularly striking case of convergence involves plants of the cactus family 
in the Americas and the euphorbia genus in Africa, Such plants have thickened, 
fleshy stems to store water and prickly spines instead of leaves, but they apparently 
originated separately. Cactus and euphorbia both live in drylands that are 


superficially similar, and evolutionary theory attributes their convergence to 
natural selection due to similar environmental conditions. Yet an international team 
of scientists pointed out in 2013 that previous studies “included only qualitative 
descriptions of the environment or coarse climatic measurements,” but “they have 
left untested the crucial assumption of similar environmental pressures.” 
Accordingly, the team made a detailed study of the environments of cactus and 
euphorbia. Their study showed that these plants “occur in areas with different 
climates,” which “differ in major details of their rainfall and temperature regimes.” 
Indeed, “points of similarity were fewer than the differences.” 70 Why, then, did the 
plants converge to become so similar ? 

What Causes Convergence? 

GEORGE MCGHEE argues that “the view that evolution is entirely historically 
contingent, and thus unpredictable (and nonrepeating), is demonstrably false.” He 
concludes, “The phenomenon of convergent evolution demonstrates that life 
repeatedly evolves in a finite number of preferred directions.” 71 If this is true, and if 
convergence is not due to natural selection in similar climates, what does cause it? 

For Simon Conway Morris, convergence is due to biological constraints that 
guide embryo development down specified pathways. “The constraints of life make 
the emergence of the various biological properties very probable, if not inevitable,” 72 
he argues. Thus, widespread convergence is to be expected. Then he goes a step 
further. “Not only is the Universe strangely fit to purpose,” he writes, “but so, too... 
is life’s ability to navigate to its solutions.” 73 Purpose? Sounds suspiciously like 
design. 

A Concept Masquerading as a Fact 

IRONICALLY, as evolutionary biology has become more scientific (in the empirical 
sense), the tree of life has become more illusory. Yet in mainstream biology 
textbooks, and in popular television shows and science magazines, the tree of life is 
presented as an unquestionable fact. Why? 

One reason is that, as far as we can tell, all living things are descended from 
other living things. Spontaneous generation has never been observed, and we see 
descent only within existing species. Since all living things apparently come from 
other living things, it is not unreasonable to think that perhaps some species might 
be descended from other species. But why all? 

The reason Science Says that all species must have descended from common 


ancestors is that materialistic science abhors the idea that any of them were created. 
According to materialistic science, creation is ruled out from the start. If (as Darwin 
thought) the only alternative to the tree of life is separate acts of creation, and if 
creation is not allowed, then the tree of life wins by default, whatever the evidence. 

Notice that such reasoning cannot be defended on the grounds of 
methodological naturalism. Someone operating within the framework of 
methodological naturalism could decide that the true history of life is beyond the 
reach of empirical science and move on to more tractable problems. But nothing 
forces such a person to assume a materialistic conclusion that has been refuted by 
the evidence. Evolutionists who insist there must be a materialistic tree of life— 
regardless of the fact that fossils cannot provide evidence of ancestry and descent, 
regardless of the persistent inconsistencies in the molecular evidence, and regardless 
of the evidence against materialistic explanations for homology—are practicing not 
methodological naturalism but philosophical naturalism. And worse, they are 
dressing it up as empirical science, when it is really zombie science. 

The tree of life is an illustration of an idea, though in the hands of materialistic 
science it has become more than that. It is an icon that has been used—and 
continues to be used—to indoctrinate people into the dogma of evolution. 
Although Stephen Jay Gould believed in evolution, he wrote insightfully in 1989, 
“The iconography of persuasion strikes even closer than words to the core of our 
being.,.. But many of our pictures are incarnations of concepts masquerading as 
neutral descriptions of nature. These are the most potent sources of conformity.” 74 


3 SURVIVAL OF THE FAKEST 


A FTER IT WAS PUBLISHED IN 2000, MY BOOK ICONS OF EVOLUTION got rave reviews 
—filled, not with lavish praise, but with furious denunciations. 1 ’ 2 

Several critics wrote that I was stupidly trying to discredit evolution just because 
of a few textbook mistakes. According to evolutionary biologist Jerry Coyne, 
“Wells’s book rests entirely on a flawed syllogism: hence, textbooks illustrate 
evolution with examples; these examples are sometimes presented in incorrect or 
misleading ways; therefore evolution is a fiction.” 3 

Biologist and philosopher Massimo Pigliucci wrote, “Because there are 
omissions, simplifications, and inaccuracies in some general biology textbooks, 
obviously the modern theory of evolution must be wrong. This is the astounding 
line of reasoning that is the backbone of Jonathan Wells’s Icons of Evolution .” 4 Kevin 
Padian and Alan Gishlick of the militantly pro-evolution National Center for 
Science Education made the same point, heavily seasoned with scorn: “The Whine 
Expert: Wells reminds us of those kids who used to write to the letters page of 
Super-man comics many years ago. ‘Dear Editor,’ they would write, ‘you made a 
boo-boo! On page 6 you colored Superman’s cape green, but it should be red!’ 
Okay, kid, mistakes happen, but did it really affect the story? Wells cannot hurt the 
story of evolution; like a petulant child, he can only throw tantrums.” 5 

But if the icons of evolution were really just a few textbook “booboos,” biologists 
would have quickly corrected them. This point can be illustrated with an actual 
example from a physics textbook. The 1997 edition of Prentice-Hall’s Exploring 
Physical Science contained a photograph of singer Linda Ronstadt holding a 
microphone, and the caption identified her as a silicon crystal doped with arsenic. 
The following page had a drawing of a silicon crystal doped with arsenic, 
accompanied by a caption about the usefulness of solid-state microphones. 
Obviously, the captions had been inadvertently switched. John L. Hubisz pointed 
this out in a Packard Foundation report on mistakes in physical science textbooks. 6 
Of course, the publisher corrected the mistake in subsequent editions. 

Imagine, though, the following scenario: The identification of Ronstadt as a 
silicon crystal appears year after year in almost all science textbooks. The caption is 
consistent with other materials in the textbooks promoting the theory that human 


life is based on silicon rather than carbon. And the theory is vigorously defended by 
establishment science, even to the point of vilifying its critics. Obviously, we would 
no longer be dealing with a mistake, but with a deliberate campaign to convince 
people that life is silicon-based. 

If the icons of evolution were just innocent mistakes, as Coyne, Pigliucci, 
Padian, and Gishlick claimed, then the icons would have been corrected in 
subsequent textbooks, just as the Ronstadt-as-a-silicon-crystal error was quickly 
corrected in the physical sciences textbook. Let’s see what actually happened. 

The Miller-Urey Experiment 

After the first edition of The Origin oj Species appeared in 1859, Darwin 
concluded later editions with the statement that life had been “originally breathed 
by the Creator into a few forms or into one.” A few years later, Darwin wrote to his 
friend Joseph Hooker, “I have long regretted that I truckled to public opinion” by 
using the biblical term, when what he really meant was “appeared by some wholly 
unknown process.” 7 

In 1871, Darwin wrote to Hooker again and outlined his true thinking about 
the origin of life: “If (& oh what a big if) we could conceive in some warm little pond 
with all sorts of ammonia 8C phosphoric salts,—light, heat, electricity 8Cc present, 
that a protein compound was chemically formed, ready to undergo still more 
complex changes.” 8 

Maybe the first cells actually did live in a warm little pond, but Darwin clearly 
believed that they were not created there. Instead, he believed they formed by some 
material process involving the spontaneous self-assembly of various chemicals. 

In the 1920s, Russian scientist A. I, Oparin and British scientist J, B, S, Haldane 
suggested that the Earth’s primitive atmosphere consisted mainly of methane, 
ammonia, hydrogen, and water vapor. 9,10 The first three are what chemists call 
“reducing” gases, as opposed to neutral gases such as carbon dioxide and nitrogen, 
or oxidizing gases such as oxygen. In a reducing atmosphere, according to Oparin 
and Haldane, natural energy sources such as lightning could have produced the 
chemical building blocks of life, which could have then dissolved in the ocean to 
form a primordial “soup” from which the first living cells emerged. 

An interesting idea, but could it be tested? 

In 1953, University of Chicago graduate student Stanley Miller announced that 
he had shown experimentally (in the laboratory of his Ph.D. adviser, Harold Urey) 


that lightning in the Earth's primitive atmosphere could have produced amino 
acids, the chemical building blocks of proteins. 11 Miller used a closed glass 
apparatus in which he boiled water, circulated the steam with a mixture of methane, 
ammonia, and hydrogen past a spark discharge, and then collected the products in 
a container at the bottom. After a week he analyzed the result (a brown tarry 
mixture) and detected some of the amino acids that occur in living cells. The 
experiment was widely advertised as evidence that scientists had demonstrated the 
first step in the origin of life. 

By 1980, however, most geochemists had concluded that the Earth's early 
atmosphere probably wasn’t a reducing atmosphere, as Oparin and Haldane had 
supposed, and as Miller had assumed when constructing his experiment. Instead, 
the early atmosphere likely consisted of neutral gases like those emitted from 
modern volcanoes—mostly water vapor, carbon dioxide, and nitrogen (though 
some carbon monoxide, a reducing gas, is also emitted). Since hydrogen is the 
lightest element, if there had been any in the early atmosphere it would probably 
have escaped into space. 

In 1983, Miller reported that he and a colleague had sparked an atmosphere 
containing carbon monoxide and carbon dioxide instead of methane and ammonia, 
and they were able to produce a small amount of the simplest amino acid—but only 
if the atmosphere contained more hydrogen than carbon monoxide or carbon dioxide. In 
order to produce other amino acids they needed not only an excess of free hydrogen 
but also methane. 1 Harvard geochemist Heinrich Holland came to a similar 
conclusion, 1 ^ 

So the Miller-Urey experiment could not produce amino acids from a realistic 
mixture of gases. Furthermore, the brown tarry mixture that it produced contained 
not only amino acids, but also substances that would have interfered with the origin 
of life. For example, the mixture contained cyanide and formaldehyde, which a 
skilled chemist can use to synthesize biologically useful molecules, but which by 
themselves are extremely toxic to living cells. In 2015, an international team of 
scientists reported that bacteria could survive in the residue from a Miller-Urey 
experiment, but only after the residue had first been purified to remove these toxic 
substances. 14 In other words, an intelligent agent had to orchestrate matters to 
make the residue hospitable to life. 

The Textbooks Respond 

So HOW did the biology textbooks respond to these discoveries showing that 


Stanley Miller's experiment missed the mark? Many of them in 2000 persisted in 
using images of the Miller-Urey apparatus to convince students that scientists had 
demonstrated the first step in the origin of life. And many biology textbooks are still 
doing this. For example, Kenneth Mason, Jonathan Losos and Susan Singer's 2014 
edition of Raven and Johnson’s widely used Biology acknowledges that there is a 
controversy over the composition of the Earth's early atmosphere, but it proceeds to 
tell the standard story anyway. It concludes that Stanley Miller demonstrated that 
“the key molecules of life could have formed in the reducing atmosphere of the 
early Earth.” 15 

Kenneth Miller and Joseph Levine’s 2014 Biology includes a drawing of the 
Miller-Urey apparatus with the following caption: “Miller and Urey produced 
amino acids, which are needed to make proteins, by passing sparks through a 
mixture of hydrogen, methane, ammonia, and water vapor. Evidence now suggests 
that the composition of Earth’s early atmosphere was different from their 1953 
experiment. However, more recent experiments with different mixtures of gases 
have produced similar results.” 16 

This last statement is profoundly misleading, if not downright false. As we saw 
above, Stanley Miller himself showed that his experiment needed excess hydrogen to 
produce even the simplest amino acid, and methane was necessary to produce more 
complex amino acids. So the “different mixtures of gases” that Kenneth Miller and 
Joseph Levine claim “produced similar results” must have been very different from 
the probable atmosphere of the early Earth. 

According to the 2014 edition of Campbell Biology and the 2014 edition of Scott 
Freeman's Biological Science (both of which feature drawings of Miller's apparatus), 
Miller-Urey-type experiments using realistic mixtures of volcanic gases have 
produced organic molecules such as formaldehyde and hydrogen cyanide. 17 ' 18 Yes, 
but as we saw above, these chemicals are very toxic to living cells. Life could not have 
emerged spontaneously from a primordial soup containing significant amounts of 
them. 

A “Volcanic” Experiment to the Rescue? 

The 2016 edition of Mader and Windelspecht’s Biology accompanies its drawing of 
the Miller-Urey apparatus with this: “In 2008, a group of scientists examined 11 
vials of compounds produced from variations of the Miller-Urey experiment and 
found a greater variety of organic molecules than Miller reported, including all 22 
amino acids.” 19 True, but the additional amino acids all came from experiments that 


used a mixture of reducing gases, so the experiments suffered from the same flaw as 
the original one. 

The 2014 edition of Campbell Biology mentions the same 2008 study: “Perhaps 
the first organic compounds formed near volcanoes. In a 2008 test of this 
hypothesis, researchers used modern equipment to reanalyze molecules that Miller 
had saved from one of his experiments. The 2008 study found that numerous 
amino acids had formed under conditions that simulated a volcanic eruption,” 20 

That sounds pretty convincing, except that it’s dead wrong. 

In all fairness, the authors of Campbell Biology may have made an honest 
mistake in this case, misled by a 2008 article in Science titled “The Miller Volcanic 
Spark Discharge Experiment.” Jeffrey Bada (who completed his Ph.D, under 
Stanley Miller) and five other scientists examined samples saved from a 1955 
experiment in which Miller modified his apparatus by using a narrow nozzle to 
inject steam from the boiling water into the circulating gases. Based on a 2000 
report suggesting that small water droplets in volcanic eruptions can attract 
lightning, 21 Bada and his colleagues claimed that this modification “possibly 
simulates the spark discharge synthesis by lightning in a steam-rich volcanic 
eruption,” and they called this “the volcanic experiment.” 22 

But Miller himself did not call it “volcanic,” and for good reason. The only thing 
“volcanic” about it was that instead of passing the gases over boiling water, Miller 
injected steam into them. But the gases he used in 1955 were the same he had used 
in 1953: methane, ammonia, hydrogen, and water vapor. 2:> Calling the experiment 
“volcanic” gave the false impression that criticisms of the 1953 experiment had been 
overcome in the new experiment, but they had not. Nevertheless, Bada and his 
colleagues are continuing to promote the Miller-Urey experiment, including what 
they call its “volcanic” version. 24 They have even posted online instructions on how 
to re-enact the experiment in a science classroom. 25 

So despite its irrelevance to the origin of life on Earth, the Miller-Urey 
experiment just keeps coming back. Why? 

The Grand Materialistic Story 

DARWIN'S THEORY of evolution by natural selection is a materialistic story about 
how life diversified after it originated, but Darwin realized that his evolutionary 
story is incomplete without a materialistic explanation for the origin of life. He 
hoped that such an origin could be shown to have been possible in some “warm little 


pond” on the ancient Earth, but what if the origin of life cannot be explained 
materialistically? What if it required the origin of new information, which is 
immaterial? And what if that information required an intelligence? 

In his 2009 book Signature in the Cell, philosopher of science Stephen Meyer 
argues that the complex information in biological molecules cannot result from 
unguided natural processes such as the spontaneous aggregation of chemicals. The 
only known source of large amounts of complex information is intelligence. 
Therefore, Meyer concludes, the origin of life required intelligent design. 26 

But Science Says No, life must have originated materialistically. 

So origin-of-life researchers rely more on a grand materialistic story than they 
do on evidence. Biologist Jack Szostak tells the story this way: “Simple chemistry in 
diverse environments on the early Earth led to the emergence of ever more complex 
chemistry and ultimately to the synthesis of the critical biological building blocks. 
At some point, the assembly of these materials into primitive cells enabled the 
emergence of Darwinian evolutionary behavior, followed by the gradual evolution 
of more complex life forms leading to modern life.” 27 

But this story consists entirely of assumptions. If (“& oh what a big if’) simple 
chemistry led to the synthesis of biological building blocks, and if these building 
blocks assembled themselves into primitive cells, etc., etc. None of these steps have 
been empirically demonstrated. In fact, origin-of-life research has been 
spectacularly unsuccessful. The Miller-Urey experiment is just one of its many dead 
ends. 

Rice University synthetic organic chemist James Tour points out that the 
prebiotic (i.e., prior to life) synthesis of complex organic molecules remains a 
mystery. A chemist who wants to synthesize such molecules from scratch must start 
with targets in mind, then think of possible routes to reach them. “Further 
refinement of various routes leads to a set of desired paths; these are the routes that 
can be attempted in the laboratory,” Tour wrote in 2016. But “finding a direct path 
to a target is far too complicated. Dead ends are everywhere”—even for a skilled 
chemist with a target in mind. But, Tour continued, “There are no targets in 
evolution.” 28 

“Those who think scientists understand the issues of prebiotic chemistry are 
wholly misinformed,” Tour concluded. “Nobody understands them. Maybe one day 
we will. But that day is far from today. It would be far more helpful (and hopeful) to 
expose students to the massive gaps in our understanding.” 29 


And prebiotic synthesis would be just the first step. Even if we could explain how 
life's chemical building blocks formed on the early Earth, we would still be a very 
long way from explaining how they assembled themselves into a living cell. 

But the grand materialistic story lumbers on, 

Haeckel's Embryos 

DARWIN THOUGHT that embryology provided “by far the strongest single class of 
facts in favor” of his theory. 30 In 1859 he wrote that we see “a close similarity in the 
embryos of widely different animals in the same class,” and that this similarity 
“reveals community of descent.” 31 Ten years later he wrote that “it is highly 
probable that with many animals the embryonic or larval stages show us, more or 
less completely, the state of the progenitor of the whole group in its adult 
condition,” 32 To support his point, Darwin cited some drawings of vertebrate 
embryos made by German biologist Ernst Haeckel 33 (See Figure 3-1), 

Haeckel's contemporaries accused him of faking his drawings to make the 
embryos appear more alike than they really were. Nevertheless, the drawings 
continued to be widely used in textbooks as evidence of common descent. 



FIGURE 3-1. HAECKEL’S EMBRYOS: The top row was portrayed by Haeckel as the earliest stage in the 
development of these eight embryos. The embryos are (left to right): fish, salamander, turde, chicken, hog, calf, 
rabbit, human. Note that the four animals on the right are all mammals. To represent amphibians, Haeckel chose 
a salamander instead of a frog, which looks quite different. (See Figure 3-2.) From Darwinism Illustrated, 
George J. Romanes (Chicago: The Open Court Publishing Company, 1892). 3 ^ 




Recently, the credibility of the drawings took another hit. In 1997, British 
embryologist Michael Richardson and an international team of biologists compared 
Haeckel's drawings with photographs of actual vertebrate embryos and found many 
discrepancies. 35 In an interview for the journal Science, Richardson said, “It looks 
like it's turning out to be one of the most famous fakes in biology.” 36 

But the icon was just too good to abandon without a fight. Never mind the 
evidence. In 2008, University of Chicago historian Robert Richards published a 
book defending Haeckel against charges of fraud. According to Richards, Haeckel's 
drawings were no less accurate than those of his contemporaries, including the 
people who criticized him, 3 ' Cambridge historian Nick Hopwood also defended 
Haeckel against the fraud charge in a 2015 book that included several pages 
criticizing Icons of Evolution as a creationist “primer for textbook activism,” 38 

The real issue, however, is not whether Haeckel deliberately committed fraud. 
The real issue is that Haeckel’s drawings omitted half of the evidence—the half that 
doesn’t fit Darwin's claim that embryos are most similar in their early stages. By the 
logic of Darwin's argument, the earliest stages should be the most similar, but 
vertebrate embryos actually start out looking very different from each other, then 
they converge somewhat in appearance midway through development (Haeckel’s 
“first” stage) before diverging to their adult forms. 39 Biologist Rudolf Raff has 
called this pattern the “developmental hourglass” 40 (See Figure 3-2). Haeckel 
helped Darwin by simply omitting the top half of the hourglass. 



FIGURE 3-2: THE DEVELOPMENTAL HOURGLASS: At the top are the earliest stages of five classes of 
vertebrates (clockwise starting at the left: fish, bird, mammal, reptile, amphibian). Their patterns are noticeably 
different. Midway through development the embryos converge somewhat in appearance, though not nearly as 
much as Haeckel portrayed. In the circle on the right the embryos are (clockwise starring at the left): zebrafish, 
chicken, human, turtle, frog. This is the stage Darwin and Haeckel represented as the first. As the embryos 
continue to develop they become very different again (bottom). Copyright 2000 by Jody F. Sjogren; used by 
permission. 


When Jerry Coyne reviewed Icons of Evolution in 2001, he criticized the book for 
failing to recognize that “embryos of different vertebrates tend to resemble one 
another in early stages, but diverge as development proceeds, with more closely 
related species diverging less widely,” thus providing “copious evidence for 
evolution.” Yet Coyne knew that vertebrate embryos are not most similar in their 
early stages. Indeed, in the same review he acknowledged that “the earliest 
vertebrate embryos (mere balls of cells) are often less similar to one another than 
they are at subsequent stages.” But he brushed this aside. For Coyne, evolution must 
be true, whether early embryos are similar or not. 41 

Coyne followed this with a 2009 book titled Why Evolution Is True, which 
contained the following: “Each vertebrate undergoes development in a series of 
stages, and the sequence of those stages happens to follow the evolutionary 







sequence of its ancestors.” Thus “all vertebrates begin development looking like 
embryonic fish because we all descended from a fishlike ancestor.” 42 

So much for the evidence. 

Textbooks Still Haunted By Haeckel's Embryos 

HAECKEL'S DRAWINGS had been discredited before I ever wrote about them, and yet 
the drawings (or re-drawn versions of them) continued to find their way into many 
biology textbooks as evidence for evolution. In 2000, Stephen Jay Gould wrote that 
we should all be “astonished and ashamed by the century of mindless recycling that 
has led to the persistence of these drawings in a large number, if not a majority, of 
modern textbooks.” 43 Haeckel’s embryos, it seemed, were not just dead; they 
deserved to be buried face down. 

Yet many textbooks published after 2000 continue to use versions of Haeckel's 
drawings as evidence for evolution. Donald Prothero’s 2013 textbook Bringing Fossils 
to Life actually features Haeckel’s original drawings, with the caption: “Embryos of 
different vertebrates at comparable stages of development (top row) are strikingly 
similar in every group.” 44 Mader and Windelspecht's 2016 Biology uses a re-drawn 
version of Haeckel’s embryos, accompanied by the statement, “All vertebrates 
inherit the same developmental pattern from their common ancestor, but each 
vertebrate group now has a specific set of modifications to this original ancestral 
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pattern. 

Some recent textbooks don’t use drawings but make essentially the same claim. 
The 2014 edition of Raven and Johnson's Biology tells students, “Some of the 
strongest anatomical evidence supporting evolution comes from comparisons of 
how organisms develop. Embryos of different types of vertebrates, for example, 
often are similar early on, but become more different as they develop.” 46 Miller and 
Levine’s 2014 Biology informs its readers that “the early developmental stages of 
many animals with backbones (called vertebrates) look very similar,” and these 
similarities provide “evidence that organisms have descended from a common 
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ancestor. 

So despite the evidence, Haeckel’s embryos continue to stalk the halls of science 
education. When materials containing Haeckel-like illustrations were submitted in 
2011 to the Texas State Board of Education for adoption into the science 
curriculum, Discovery Institute’s Casey Luskin wrote, “Like a zombie that just 
won't die, these bogus drawings keep coming back.” 48 


Flock of Dodos 


In 2007, biologist-turned-filmmaker Randy Olson released a film tided Flock oj 
Dodos: The Evolution-Intelligent Design Circus . The film included an interview with 
John Calvert, director of the Kansas-based Intelligent Design Network and a critic 
of evolution, who asked Olson whether he had read Icons of Evolution . Olson said he 
had, and he acknowledged that Haeckel’s embryo drawings misrepresented the 
truth. "Haeckel did commit scientific fraud," he said. But he insisted that Haeckel is 
no longer relevant to what’s being taught today, and the embryo drawings are no 
longer used in textbooks. "There’s no trace of them,” Olson claimed. 4 ' He 
concluded that Icons of Evolution was no more reliable than a supermarket tabloid. 

But Olson already knew of textbooks published after 2000 that contained such 
drawings. 50 In 2007 he came to Seattle for a screening of his film and (to his credit) 
stopped by the office of the Discovery Institute, where Casey Luskin and I showed 
him a stack of recent textbooks that used versions of Haeckel's embryos to teach 
evolution. Olson’s response, in essence, was that the story he told in his film was just 
too good to give up. At that point, the Discovery Institute established a website to 
document Olson's misrepresentations. 51 

Nevertheless, the misrepresentations did not stop. On April 12, 2012, Flock oj 
Dodos was shown at Villanova University, followed by a panel discussion that 
included Olson and Lehigh biochemist (and intelligent design advocate) Michael 
Behe, Behe presented photocopies of HaeckeLstyle embryo drawings from some 
recent textbooks, but Olson defended the film anyway. 52 ’ 55 

In 2015 Olson published a book titled Houston , We Have a Narrative , in which 
he wrote, “Scientists must realize that science is a narrative process, that narrative is 
story, therefore science needs story.” 54 

Even if the story’s untrue. 

Archaeopteryx 

Two YEARS after Darwin first published The Origin of Species , a fossil bird was 
discovered in Germany that had teeth, a long lizard-like tail, and claws on its wings. 
Its discoverer named it Archaeopteryx ("ancient wing”). Since Archaeopteryx had 
features of reptiles as well as birds, some people regarded it as the missing link 
between those two groups and a confirmation of Darwin's theory. In 1998, 
anthropologist Pat Shipman wrote that Archaeopteryx is "an icon, a holy relic of the 
past that has become a powerful symbol of the evolutionary process itself. It is the 


First Bird/’ 55 

But there are too many structural differences between Archaeopteryx and 
modern birds for the latter to be descendants of the former. In 1985, paleontologist 
Larry Martin wrote, “Archaeopteryx is not ancestral of any group of modern birds,” 
Instead, it is “the earliest known member of a totally extinct groups of birds.” 56 If 
animals evolved in a branching-tree pattern, as Darwin believed, then Archaeopteryx 
was at the end of a long-dead branch. 

But if Archaeopteryx was not the ancestor of modern birds, what was? This 
question has generated a heated controversy among evolutionary biologists. Some 
(most prominently Berkeley’s Kevin Padian) believe that birds evolved from 
dinosaurs, while others (most prominently North Carolina’s Alan Feduccia) believe 
they evolved from a very different group of extinct reptiles. According to the “dino¬ 
bird” group, flight evolved from the ground up: Feathers developed in small 
dinosaurs, which then ran, jumped, glided, and eventually flew. According to the 
other group, the idea that theropod dinosaurs (with large hind limbs and small 
forelimbs) evolved into birds is contrary to common sense, and it is more likely that 
flight evolved from the trees down: Ancient reptiles first jumped from trees, then 
glided, then developed feathers and flew. 

Dino-bird advocates base their view on cladistic analyses of various skeletal 
features shared by dinosaurs and modern birds. But as we have seen there are no 
ancestors in a cladogram, so the idea that birds evolved from dinosaurs is only a 
hypothesis. Nevertheless, the dino-bird party has declared itself to be The Scientific 
Consensus. As far as they are concerned, the debate is over, and Science Says birds 
are dinosaurs. 

When the fossil of a dinosaur covered with tiny fibers was discovered in China 
in 1996, the fibers were called “protofeathers” and the animal was proclaimed a 
“feathered dinosaur.” 57,58 Many more such fossils have been found since then, and 
The Scientific Consensus claims them all as evidence that birds evolved from 
dinosaurs. But critics disagree. According to Feduccia and his colleagues, the fossil 
fibers are not feather-like at all, but consist of collagen (a skin protein). 59 “Contrary 
to popular pale-ontological belief,” Feduccia wrote in 2012, “there is no evidence of 
protofeathers from any Chinese fossils.” 60 Fossils have been found of extinct 
terrestrial animals with true feathers, but according to Feduccia they were all 
secondarily flightless birds (like ostriches and kiwis, supposedly descended from 
birds that once flew), not feathered dinosaurs. 


In 2016, a portion of a tail with true feathers was found fossilized in a piece of 
amber. 61 Although only two vertebrae were clearly present, the fossil’s discoverers 
argued that it must originally have been much longer. The dino-bird party declared 
the two vertebrae to be part of a dinosaur tail, but critics pointed out that 
Archaeopteryx had a tail, too, and that the newly discovered fossil could have come 
from an extinct bird. 62 

So the controversy continues. 

Where does this leave Archaeopteryx? In 2009, a fossil bird was discovered in 
China that apparently predated Archaeopteryx , 6:> so Archaeopteryx is not even the 
oldest bird, much less the ancestor of modern birds. 

Meanwhile, both sides in the dino-bird controversy must invent ghost lineages 
to connect the fossils with each other. Neither side has found the ancestor of 
modern birds. But one thing is for sure: Archaeopteryx is not it. 

Nevertheless, the 2014 edition of Raven and Johnson’s Biology still calls 
Archaeopteryx “the first bird,” 64 and Prothero’s 2013 textbook Bringing Fossils to Life 
still calls Archaeopteryx “a ‘missing link' between reptiles and birds.” 65 Apparently, 
this icon of evolution—like Olson's story about Haeckel’s embryos—is just too 
good to give up. 

Peppered Moths 

DARWIN WAS convinced that in the course of evolution “Natural Selection has been 
the main but not exclusive means of modification.” 66 But (as we noted in Chapter 1) 
he had no evidence for this. The best he could do in The Origin of Species was to 
“give one or two imaginary illustrations.” 67 It wasn't until the 1950s that British 
physician Bernard Kettlewell provided what seemed to be good evidence of natural 
selection. 

During industrialization in the nineteenth century, peppered moths in England 
went from being mostly light-colored to being mostly dark-colored (“melanic”), a 
phenomenon dubbed “industrial melanism,” In 1896, British biologist J. W. Tutt 
proposed that the change occurred because dark moths are better camouflaged on 
pollution-darkened tree trunks, and thus are less likely to be eaten by predatory 
birds. In other words, Tutt attributed industrial melanism to natural selection, 6 ^ 

Half a century later, Kettlewell tested Tutt’s hypothesis by releasing marked 
light and dark moths onto nearby tree trunks in polluted and unpolluted 
woodlands. Kettlewell later recaptured some of the marked individuals and noted 


that the proportion of light moths had increased in the unpolluted woods and the 
proportion of dark moths had increased in the polluted woods, which was 
consistent with Tutt's hypothesis. In an article written for Scientific American, 
Kettlewell called this “Darwin's missing evidence,'' 69 

Peppered moths soon became the classic example of natural selection in action. 
The story was featured in most biology textbooks, often accompanied by 
photographs of light and dark moths resting on light and dark tree trunks. 

It's worth pointing out that even if the classic peppered moth story were true, it 
would not confirm Darwin's claim that new species, organs, and body plans were 
produced by unguided evolution. All it would demonstrate is that natural selection 
produced a shift in the proportions of two existing varieties of the same species. 

But as it turns out, even on this point the peppered moth story was not as good 
as it sounded. 

Problems with the Classic Story 

In THE 1980s, researchers discovered that peppered moths don’t normally rest on 
tree trunks. Instead, they mostly rest where they are hidden, probably in the higher 
branches of trees. Furthermore, peppered moths rarely fly in the daytime. So by 
releasing moths onto nearby tree trunks in daylight, Kettlewell had created an 
unnatural situation. 

But now we know that the textbook photographs had been staged, often with 
dead moths pinned or glued in place. 70 

In 1998, British biologist Michael Majerus published a book about industrial 
melanism that included a table showing the resting positions of peppered moths 
found in the wild between 1964 and 1996, Of the many thousands of peppered 
moths that biologists had studied during that 32-year period, only 47 had been 
found resting in the wild, and of these only 6 had been found on exposed tree 
trunks, Majerus concluded that “peppered moths do not naturally rest in exposed 
positions on tree trunks.’’ 71 

In a review of Majerus’s book for Nature, Jerry Coyne wrote, “From time to 
time, evolutionists re-examine a classic experimental study and find, to their horror, 
that it is flawed or downright wrong.” For Coyne, the mere fact that peppered 
moths don't normally rest on tree trunks invalidated Kettlewell’s experiments. Coyne 
compared his reaction to “the dismay attending my discovery, at the age of six, that 
it was my father and not Santa who brought the presents on Christmas Eve,” Fie 


also acknowledged that he was “embarrassed” at having taught the classic textbook 
story for many years/ 2 

As empirical science, the classic story seemed as dead as the moths in the staged 
photographs. In 2002, The New York Times featured some of the photographs in 
an article titled, “On scientific fakery and the systems to catch it.” 73 Many biology 
textbooks dropped the classic story. But advocates of evolution defended it anyway. 
Coyne even reversed himself in 2002, writing in a review of another book that 
“despite arguments about the precise mechanism of selection, industrial melanism 
still represents a splendid example of evolution in action.” 74 Meanwhile, Majerus set 
out to find better evidence for the story. 

Majerus’s New Evidence 

FROM 2001 TO 2006, Majerus studied peppered moths in a large, un-polluted rural 
garden about sixty miles north of London. He began by climbing a few trees, where 
he counted 135 moths resting on trunks, branches, and twigs. Of these most were 
on branches, but forty-eight (thirty-six percent) were on the trunks. 

Majerus conceded that his “results may be somewhat biased towards lower parts 
of the tree, due to sampling technique.” 7 71 Brits are known for understating things, 
but this deserves a place in the Understatement Hall of Fame. Since Majerus’s goal 
was to find out where peppered moths normally rest, and biologists had already 
concluded that they probably rest in the higher branches of trees, Majerus should 
have found a way to survey those higher branches, not just the ones he could reach 
by climbing up a tree from the ground. He could have built some scaffolds, or he 
could have rented a hydraulic aerial work platform. As it is, his technique was a bit 
like counting fish in the ocean from the deck of a boat and concluding that most of 
them live within ten feet of the surface. 

Over the course of six years, Majerus artificially released almost five thousand 
light and dark moths onto the trees. He would release a few moths each night into 
netting sleeves he had placed around selected branches, then he would remove the 
sleeves before dawn and note the branches on which moths had come to rest. Four 
hours later he would count those still on the branches. In four of the six years, more 
dark moths disappeared than light ones. 76 He concluded that those he couldn’t find 
had been eaten by birds. Majerus did observe some moths actually being eaten by 
birds, but he assumed all moths that disappeared had been eaten by birds and that 
none that disappeared had simply moved to a different location. 

Despite his obvious sampling bias—and his unsupported assumption that all 


disappearing moths had to have been eaten by birds—Majerus confidently 
interpreted his findings as evidence for the classic Darwinian story of evolution. 
Thus, when Majerus presented his results in 2007, he urged the teaching of the 
peppered moth story again because “It provides after all: The Proof of Evolution" 
(boldface by Majerus), 

It didn’t, of course, but Majerus clearly wanted it to. At one point in his 
presentation he revealed why, declaring out of the blue that humans invented God 
and that there will be “no second coming; no helping hand from on high,”" 

Apparently, what really mattered to Majerus was the grand materialistic story. 
This is not empirical science, but zombie science, 

Darwin's Finches 

WHEN CHARLES Darwin visited the Galapagos Islands aboard the British survey 
ship H.M.S. Beagle in 1835, he collected specimens of the local wildlife. These 
included some finches that he threw into bags, many of them mislabeled. Although 
the Galapagos finches had little impact on Darwin’s thinking, biologists who 
studied them a century later called them “Darwin's finches” and invented the myth 
that Darwin had correlated differences in the finches' beaks with different food 
sources (he hadn't). 78 According to the myth, Darwin was inspired by the finches to 
formulate his theory of evolution, though according to historian of science Frank 
Sulloway “nothing could be further from the truth,” 79 

In the 1970s, biologists Peter and Rosemary Grant and their colleagues camped 
out on one of the Galapagos islands, called Daphne Major, and studied one finch 
species (the medium ground finch) in great detail. In 1977, a severe drought left 
only hard-tO'Crack seeds, and about eighty-five percent of the birds died. Those 
that survived had beaks that were, on average, five percent bigger, and their 
offspring also tended to have larger beaks. The Grants had documented an example 
of natural selection, 80 

Of course, no individual birds had changed—only the average beak size among 
the survivors. Nevertheless, Peter Grant estimated that if there were more droughts 
and the average beak size continued to increase, natural selection could eventually 
produce a new species of finch. In a 1991 article in Scientific American, he wrote, “If 
droughts occur once a decade, on average, repeated directional selection at this rate 
with no selection in between droughts would transform one species into another 
within 200 years.” 81 


Using the same reasoning, the authors of a 1999 pro-evolution booklet from 
the U.S. National Academy of Sciences called Darwin's finches “a particularly 
compelling example of speciation,” 82 The same claim could be found in many 
biology textbooks at the time—along with the myth that the finches had played an 
important role in the formulation of Darwin’s theory. 

After the drought ended, however, birds with smaller beaks thrived again, and 
the average beak size returned to its previous level. No net evolution had occurred. 
And that’s not the only problem with the finch icon. 

Evidence for Interbreeding 

The FINCH icon is all about speciation, so it's worth considering how we distinguish 
one species from another. There is a good deal of debate on this subject, but animals 
are generally considered to belong to the same species if they can interbreed and 
produce robust offspring. This is why we don't regard dog breeds as distinct species, 
because they can effectively interbreed. 

So, what about the finches of the Galapagos islands? By the 1990s, the Grants 
and their colleagues had observed that several of the Galapagos finch species were 
interbreeding and producing offspring that were more fit than their parents, 8 ^ 
Instead of diverging through natural selection, the species appeared to be merging 
through hybridization. 

But Darwin's finches are supposed to be an icon of “adaptive radiation,” in 
which species first split from a common ancestor and then become increasingly 
different over time (See Figure 2-2), According to neo-Darwinian theory, new 
species diverge because they no longer exchange genes; they are reproductively 
isolated from each other. If they continue to interbreed and exchange genes, they 
are usually regarded as varieties of the same species, even if they are 
morphologically different (as is the case with dog breeds). 

In 1981, a large male finch arrived on Daphne Major from a nearby island. The 
Grants nicknamed it “Big Bird,” and genetic testing showed that it was a hybrid. It 
mated with several medium ground finch females and produced fertile offspring 
that were larger than other medium ground finches, had a distinctive song, and 
kept to themselves. In 2009, the Grants reported that this hybrid population was 
reproductively isolated from the other finches on the island and therefore 
supported “some expectations” of a particular theory of speciation. 84 

They weren't quite ready to call the population of Big Bird’s descendants a new 
species, but “for the present it is functioning as a [separate] species because its 


members are breeding only with each other.” 85 In a 2014 interview, Peter Grant 
said, “We are reluctant to name the lineage as a new species when it has been in 
existence for only a few generations and may be short-lived.” 86 

In 2015, the Grants and a team of scientists reported that they had sequenced 
the genomes of all the species of Darwin’s finches. Although they continued to call 
the finches “an iconic model for studies of speciation and adaptive radiation,” they 
found “extensive evidence for interspecific gene flow throughout the radiation.” 87 
Apparently, the Galapagos finches had been interbreeding ever since they arrived 
there. The team even cited several examples in which species A and species B on 
island X are genetically more similar to each other than species A on island X is to 
species A on island Y. 

All this evidence of extensive hybridization among various “species” of 
Galapagos finches hardly makes them a “compelling example of speciation,” Indeed, 
it is far from obvious why we should consider them separate species at all. The Ainu 
people of northern Japan and the IKung people of southern Africa are separated 
not only physically and linguistically, but also (for all practical purposes) 
reproductively. Are they therefore separate species? Or are they all human beings? 
Of course the Ainu and the IKung are all members of the same species. 

Since the Galapagos finches regularly interbreed, why should we call them 
separate species, other than to make them appear to be evidence for evolution? 

Sisyphean Evolution 

In GREEK mythology, Sisyphus was a king noted for his greediness and 
deceitfulness. He also considered himself cleverer than the gods, so when he died he 
was condemned to spend eternity rolling a huge boulder up a steep hill. Every time 
he approaches the top, the boulder escapes his grip and rolls back down the hill, 
and Sisyphus has to start over. 

In 2015, biologists Bailey McKay and Robert Zink wrote that ground finches 
on the Galapagos Islands “cycle between stages of differentiation and never attain 
species status, a process we refer to as Sisyphean evolution,” which “has been 
confused with the standard model of speciation,” According to McKay and Zink, 
instead of being an icon of “speciation and adaptive radiation, which is featured in 
nearly every textbook on evolutionary biology,” the finches are “trapped in an 
unpredictable cycle of Sisyphean evolution,” 88 

So this “particularly compelling example of speciation” is not so compelling 


after all. 


The Textbooks 

DESPITE ALL these problems, many biology textbooks still feature Darwin’s finches 
as an icon of evolution. After describing the Grants' research, Miller and Levine’s 
2014 Biology concludes that “average beak size in this finch population has 
increased dramatically.... Changes in food supply created selection pressure that 
caused finch populations to evolve within decades.” 89 Not a word about how the 
increase in average beak size disappeared after the drought ended. And not a word 
about evidence that the different finch “species” interbreed to produce robust 
hybrids. 

The 2014 edition of Raven and Johnson's 2014 Biology describes the Grants’ 
research and acknowledges that average beak size went back to normal after the 
drought ended, but the textbook retells the myth that Darwin observed finches with 
different beaks eating different foods on different islands and claims that this was 
one of the “phenomena that were of central importance to his reaching his ultimate 
conclusion,” 90 

The Galapagos finches have provided evidence for differential survival 
correlated with environmental changes—that is, for natural selection. But the 
finches do not provide evidence for the origin of new species, organs or body plans 
—that is, for evolution. Nevertheless, Miller and Levine conclude from their 
misleading description of the Grants’ research that “evolution is the key to 
understanding the natural world,” 91 

Once again, it is not the evidence but the materialistic story that matters, 

Four-Winged Fruit Flies 

NORMAL FRUIT flies have two wings. Behind each wing is a tiny “balancer” that 
vibrates rapidly during flight to stabilize the fly’s movements. In the 1970s, 
geneticist Edward Lewis discovered that by artificially combining three separate 
DNA mutations in a fruit fly embryo he could transform the balancers into a 
second pair of normal-looking wings. 92,93 To some people, Lewis’s discovery seemed 
to corroborate the neo-Darwinian theory that DNA mutations provide the raw 
materials for evolution, and biology textbooks started using photos of a four- 
winged fruit fly to show students what mutations can accomplish. 

But the mutant four-winged fruit fly lost its balancers in the bargain. Worse, 


the mutant wings do not have any flight muscles. So the four-winged fly has great 
difficulty flying and mating, and it cannot survive for long outside the 
laboratory. 94,95 It is a sideshow freak, an evolutionary dead end. 

Yet some textbooks in 2000 featured photos of four-winged fruit flies, and some 
continue to do so. For example, Freeman's 2014 Biological Science includes a photo of 
the four-winged fly, accompanied by text stating that mutations “can turn a segment 
in the middle part of the body into a segment just like the one that lies in front of it.” 
So instead of having balancers “the transformed segment now bears a pair of wings.” 
No mention of the fact that the mutant wings are effectively dead, or that the fly is 
severely handicapped. 96 

Turning a Shrimp into a Fly 

The GENE Lewis mutated to make four-winged fruit flies was Ultrabithorax 
(abbreviated Ubx), In 2002, a press release from the University of California at San 
Diego announced that biologist William McGinnis and his colleagues had 
discovered how Ubx mutations supposedly allowed aquatic shrimp-like animals, 
“with limbs on every segment of their bodies, to evolve 400 million years ago into a 
radically different body plan: the terrestrial six-legged insects.” 

The news release boasted that this was “a landmark in evolutionary biology, not 
only because it shows how new animal body plans could arise from a simple genetic 
mutation, but because it effectively answers a major criticism creationists had long 
leveled against evolution—the absence of a genetic mechanism that could permit 
animals to introduce radical new body designs.” 97 

But what did McGinnis and his colleagues actually show? Shrimp embryos 
contain a version of the Ubx protein that does not inhibit leg formation, while a 
fruit fly embryo contains no Ubx protein in its thorax (from which its legs and wings 
develop), but does contain a version of the Ubx protein in its abdomen that inhibits 
leg formation there. (Gene names are italicized, but the protein names are not.) 
McGinnis and his colleagues showed that when Ubx from the abdomen of a fruit fly 
is inserted into the thorax of a fruit fly embryo, leg development is inhibited; but 
when Ubx from a shrimp abdomen is inserted into the same location, a fruit fly 
embryo develops fruit fly leg rudiments. They speculated that the Ubx gene in a 
shrimp-like ancestor might have mutated into the fruit fly version that now 
suppresses leg development but is not expressed in the thorax. 98 

Yet McGinnis and his colleagues did not reduce the number of legs in a shrimp, 


which is what supposedly happened in the course of evolution. And of course it 
would have taken a lot more than the loss of some legs to change a shrimp into a 
fruit fly. So despite the hype, the experiment did not come close to showing “how 
new animal body plans could arise from a simple genetic mutation.” 

Eighteen-Winged Dragonflies* 

UBX IS one of a family of genes called “Hox genes,” which affect head-to-tail 
development. In 2007, Donald Prothero published a book defending evolution. The 
book included a photo of a four-winged fruit fly to illustrate how “big 
developmental changes can result from small genetic mutations.” 99 The book also 
claimed that modern four-winged dragonflies evolved from ancient dragonflies that 
had more wings, and it featured a drawing of an eighteen-winged dragonfly 
together with a four-winged dragonfly. According to its caption, the drawing 
illustrated “the evolutionary mechanism by which Hox genes allow arthropods to 
make drastic changes in their number and arrangements of segments and 

appendages, producing macroevolutionary changes with a few simple 

• ff i n n 
mutations. 1UU 

In November 2009, Prothero (together with Skeptic magazine editor Michael 
Shermer) debated Discovery Institute senior fellows Stephen Meyer and Richard 
Sternberg, During the debate, Sternberg pointed out that eighteen-winged 
dragonflies never existed. 101 A few days later, Prothero responded in a blog post 
that Meyer and Sternberg had “completely missed the point” of the illustration. 
According to Prothero (apparently having forgotten the number of wings in his 
drawing), “the text clearly points out that the twelve-winged dragonfly is a thought 
experiment, an illustration to show that a simple change in Hox genes allows the 
arthropods... to make huge evolutionary changes by simple modifications of 
regulatory genes.” 102 

But the text in Prothero’s book did not identify the eighteen-winged dragonfly as 
a “thought experiment.” Instead, it stated, “Experiments have shown that a few Hox 
genes cause arthropods to add or subtract segments, and other Hox genes can 
produce whatever appendage is needed.” Thus the “macroevolutionary transition 
from one body form to another with a completely different number of segments and 
appendages is a very easy process.” 103 

In 2013 Prothero published another book, Bringing Fossils to Life, which claimed 
that “a tiny change in Hox genes can make a big evolutionary difference,” Indeed, 


“the fossil record confirms this idea that simply switching on or off Hox genes 
allows abrupt changes not only in appendages and wings, but even in the number of 
body segments.” 104 

Two pages later the book reproduced the 2007 drawing of an eighteen-winged 
dragonfly, with a caption that stated, “Fossils demonstrate that many early 
arthropods were capable of adding or losing wings or other appendages..,. This 
cartoon of real fossils shows how this multiplication or reduction process can 
rapidly produce entirely new body forms from a single [Hox] mutant,” 105 

So in 2009 the eighteen-winged dragonfly was an imaginary thought 
experiment, but in four years it evolved into a real fossil! Isn’t zombie science 
amazing? 

Fossil Horses 

Three years before Charles Darwin's death in 1882, American pale-ontologist 
Othniel Marsh published a drawing of horse fossils to illustrate the evolution of 
modern one-toed horses from a small four-toed animal. Some people took this to 
indicate that horse evolution had taken a straight path to the modern horse, and 
Marsh’s drawing became an icon of evolution. But additional discoveries showed 
that the fossil record of horses is much more complicated, with many side branches 
and dead ends. Thereafter, fossil horses were used to show that evolution does not 
take straight paths. 

In any case, the pride of place once held by fossil horses is now held by fossil 
whales, which we shall examine in Chapter 5. 

Ape-to-Human 

DARWIN did not deal with human evolution in The Origin of Species, other than to 
predict that on the foundation of his theory “light will be thrown on the origin of 
man and his history,” 106 Twelve years later, in The Descent of Man, he wrote that 
“man is descended from some lower form” by the same materialistic process of 
variation and natural selection that gave rise to all other forms of life, 10 ' Although 
Neanderthal fossils had already been discovered, they were not thought to 
represent intermediates between lower forms and humans (Homo sapiens), so 
Darwin based his argument on homology and embryology rather than on fossil 
evidence. 

Since Darwin's time, many more fossils have been discovered, and the term 


“hominid” was coined to include all living and extinct apes, humans, and extinct ape¬ 
like animals believed to be ancestral to humans. But no consistent picture of human 
evolution has emerged. In 1982, paleontologists Niles Eldredge and Ian Tattersall 
noted that it is a “myth that the evolutionary histories of living beings are essentially 
a matter of discovery.” If this were really true, they wrote, “one could confidently 
expect that as more hominid fossils were found the story of human evolution would 
become clearer. Whereas if anything, the opposite has occurred.” 108 

What Eldredge and Tattersall wrote in 1982 is still true. 

In 1991, paleoanthropologist Misia Landau concluded that “themes found in 
recent paleoanthropological writing... far exceed what can be inferred from the 
study of fossils alone and in fact place a heavy burden of interpretation on the fossil 
record—a burden which is relieved by placing fossils into pre-existing narrative 
structures.” 109 The framework for these pre-existing narratives is the grand 
materialistic story, starting with the spontaneous origin of life from inanimate 
chemicals and culminating in the evolution of humans from other animals by 
unguided natural processes. 

Using Fossils to Illustrate the Story 

SEVERAL FOSSILS reported since 2000 have been proclaimed to be ancestors of 
humans. In May 2009, a team of scientists published an article describing a primate 
fossil named (in honor of Charles Darwin) Darwin-ius masillae , 110 One member of 
the team, Norwegian paleontologist Jorn Hurum, nicknamed the fossil “Ida” after 
his daughter. Ida was advertised as the “missing link” between humans and other 
mammals, and its announcement was accompanied by a two-hour television 
documentary that had been produced beforehand. According to Hurum, Ida 
represented “the closest thing we can get to a direct ancestor,” 111 In a newspaper 
interview, he called the fossil “our Mona Lisa,” and another member of the team 
called it “the eighth wonder of the world.” 112 

Questioned about the hype, Hurum defended himself in The New York Times . 
“Any pop band is doing the same thing,” he said. “We have to start thinking the 
same way in science.” 113 But the hype turned out to be completely unjustified. Other 
paleontologists began studying Ida, and a few months later an article in Nature 
declared that it was “related to lemurs, not humans.” 114 ’ 115 The following year 
another study concluded the same thing, 116 So Ida was not the eighth wonder of 
the world after all. 


Another fossil was described in 2009, without quite so much hype. Ardipithecus 
ramidus, nicknamed “Ardi,” had first been found in 1992, but it was in very poor 
condition. The fossil’s discoverer, Tim White, called it road kill. The skull is 
“squished,” he said, “and the bone is so chalky that when I clean an edge it erodes, so 
I have to mold every one of the broken pieces to reconstruct it,” 118 

After many years, White and his colleagues finally described the fossil in detail. 
They concluded that it was older than Australopithecus ajarensis, the famous “Lucy” 
fossil that had been hyped as our ancestor since its discovery in 1974, White argued 
that Ardi walked on two feet, but although the expectation was that fossils older 
than Lucy would be more like chimpanzees, Ardi was not. Indeed, White wrote in 
2009 that Ardi “indicates that the last common ancestors of humans and African 
apes were not chimpanzee-like,” 119 So the common ancestor of apes and humans, if 
there was one, remained a mystery. 

In 2010, paleontologist Lee Berger and his colleagues reported the discovery of 
an Australopithecus fossil that they described as more recent and more human-like 
than Lucy. 120 Berger and his colleagues called it Australopithecus sediha, and they 
argued that the new species may be the best candidate yet for our immediate 
ancestor. 121 But other paleontologists disagreed, arguing that there are human-like 
fossils older than sediha , According to Tim White, “Given its late age and 
Australopithecus- grade anatomy, it contributes little to the understanding of the 
origin of genus Homo ,” 122 

In 2013, Berger and his colleagues published some more details of sediha in 
Science} 1 ' 1 According to an accompanying analysis, Berger was still arguing that it 
“could be the long-sought species that gave rise to Homo,” but (the analysis added) 
“few paleoanthropologists agree,” 124 

Berger reported another fossil find in 2015: Homo naledi} 2 He and his co¬ 
workers discovered the bones of what appeared to be at least fifteen individuals in a 
cave in South Africa, though the bones’ age remains unknown. The fossils have a 
strange combination of features: ape-like hands, human-like feet, and chimp-sized 
skulls. Berger and his colleagues believe they are all members of one species, though 
evolutionary biologist Jeffrey Schwartz thinks that the material is too varied to 
represent a single species. 126 Indeed, Schwartz and Tattersall argue that it is now 
time to “scrap the iconic list of names in which hominin fossil specimens have 
historically been trapped, and start from the beginning” by formulating new 
hypotheses and rethinking genera and species. 127 (“Hominin” refers to the subset of 


hominids that includes human and extinct ape-like animals believed to be ancestral 
to humans,) 

So with every fossil find, it seems, the paleoanthropological fossil record 
becomes more confused. Although we have fossils of extinct animals with some ape 
features and some human features, we still don’t have a coherent story to connect 
them, 128 No doubt there’s a story to be told, but why should it be the materialistic 
story? 

Ninety-Nine Percent Chimp? 

When THE Homo naledi fossils were discovered, a writer for National Geographic 
magazine asked, “Why are scientists certain that human evolution happened?” The 
first reason she gave was that “we share nearly 99% of our genetic sequence with 
chimpanzees.” 129 But do we? 

In 1975, biochemists Mary-Claire King and Allan Wilson compared several 
dozen proteins from chimps and humans and reported that their amino acid 
sequences were “on the average, more than 99 percent identical.” 130 By 2000, chimp 
and human DNA sequences were being compared, and in 2005 the Chimpanzee 
Sequencing and Analysis Consortium published a draft sequence of the chimp 
genome and compared it with the human genome. The Consortium found that at 
the level of single subunits the two genomes were 98.77 percent similar, though that 
figure excluded many deleted or inserted sequences. 131,132 

But looking at single subunits is only one way to compare DNA sequences. For 
example, scientists who compared chimp and human DNA at the level of protein- 
coding sequences instead of single subunits concluded that the two genomes are no 
more than 93,6 percent similar, 133,134 

How much do DNA comparisons tell us, anyway? 

In a book titled What Does It Mean To Be 98% Chimpanzee?, anthropologist 
Jonathan Marks pointed out that the similarity of DNA sequences in chimps and 
humans doesn’t carry the significance many people attach to it. First, people 
recognized the anatomical similarity of chimps and humans long before anyone had 
compared their protein or DNA sequences. According to Marks, “genetic data tell 
us precisely what we already knew,” namely that there are striking similarities 
between chimps and humans. 135 Second, since there are only four subunits in DNA, 
any two sequences will be, on average, about twenty-five percent similar. So at the 
DNA level we are at least twenty-five percent similar to daffodils. Third, in addition 


to anatomical similarities there are significant anatomical differences between chimps 
and humans—not to mention enormous behavioral differences. And everyone can 
see them. 

Finally, there is a lot more to us than our DNA. In fact, there is even a lot more 
biological information in us than just our DNA and proteins, as we shall see in 
Chapter 4. The hype over the whatever-the-percent-is similarity between chimp and 
human DNA is just another chapter in the grand materialistic story. 

Multiplying Zombies 

All OF the icons of evolution misrepresent the truth. The evidence does not justify 
the sweeping claims that are made in their name. They should be empirically dead 
to any informed, rational observer, but they keep coming anyway. Textbooks still 
carry them, but textbooks are not the main problem. The main problem is the 
scientific establishment’s determination to promote evolution in spite of the 
evidence. Thanks to zombie science the ranks of the icons are swelling. If one icon of 
evolution is discredited, others shuffle forward to take its place. 

The following five chapters describe six more icons of evolution that, like the 
first ten, have been used for years to support evolution. Some are old, some 
relatively new; but as I will show, all six—like the first ten icons—misrepresent the 
evidence. In the process, they have seriously compromised the scientific enterprise in 
its search for truth. 


4 DNA—THE SECRET OF LIFE 


D rawings of the dna molecule have become a familiar part of our 
culture, and not just in science textbooks. Like photos of Archaeopteryx fossils, 
the DNA drawings depict real evidence. But zombie science attributes far more 
significance to the DNA molecule than the evidence justifies. Like Archaeopteryx, 
DNA has become yet another illustration in the grand materialistic story, another 
icon of evolution. 

On February 28, 1953, after months of work at the Cavendish Laboratory in 
Cambridge, England, James Watson and Francis Crick finally figured out the 
molecular structure of deoxyribonucleic acid (DNA), It was shaped like a winding 
ladder, a double helix. Watson and Crick were convinced they had solved a deep 
mystery, and they went to celebrate over drinks at a local pub. There Crick 
announced, “We have discovered the secret of life!’’ 1 

From Darwin to DNA 

CHARLES Darwin’s theory needed a mechanism of heredity. In order for evolution 
to occur, changes in one generation must be passed down to subsequent 
generations. In The Origin of Species Darwin wrote, “There can be little doubt that 
use... strengthens and enlarges certain parts, and disuse diminishes them; and that 
such modifications are inherited.” 2 But how? In The Variation of Animals and Plants 
Under Domestication (1868), Darwin proposed that various tissues in the body 
“throw off minute granules which are dispersed throughout the whole system,... 
These granules may be called gemmules. They are collected from all parts of the 
system to constitute the sexual elements, and their development in the next 
generation forms the new being,” Darwin called this “pangenesisT 

The idea that acquired characteristics can be inherited had a long history, but it 
is commonly associated with Darwin's predecessor, French biologist Jean-Baptiste 
Lamarck, Almost two decades after Darwin adopted the idea, however, German 
biologist August Weismann conducted experiments in which he cut off the tails of 
laboratory mice for several generations and noted that all of their offspring had 
normal tails. He concluded that “we must completely abandon the Lamarckian 
principle” of the inheritance of acquired characteristics. 4 Although Weismann 


embraced Darwin's theory of evolution, he rejected pangenesis, arguing that 
hereditary factors are transmitted only by the germ cells (sperm and egg), not the 
somatic cells (all the other cells in the body). According to Weismann, the “germ 
plasm” is unaffected by acquired characteristics. 5 

Genes and Chromosomes 

DECADES EARLIER, Roman Catholic friar Gregor Mendel had hybridized pea plants 
and tracked the inheritance of seven of their traits. Mendel distinguished two forms 
of each trait (for example, green and yellow seed color), and he inferred from the 
patterns of their inheritance that one form of each trait segregates into the male 
germ cell (pollen) and the other form into the female germ cell (ovule), so they are 
inherited separately. He also inferred that each trait (for example, seed color) is 
inherited independently of other traits (for example, pod color). In 1865, Mendel 
announced his results to the Natural History Society of Briinn, in what is now the 
Czech Republic. 6 

Biologists ignored Mendel's work at first, but it was rediscovered around the 
turn of the century, and English biologist William Bateson named the study of 
inheritance “genetics.” 7 In 1909, Danish botanist Wilhelm Johannsen distinguished 
between “phenotype” (the observable properties of an individual organism, which 
arise during development) and “genotype” (the stable underlying biological type, 
which is inherited and carries the information that specifies the phenotype). 
Johannsen also proposed the word “gene” (signifying discrete inheritance) to replace 
Darwin's “pangene'’ (which implied blending inheritance), 8,9,10 

American biologist Walter Sutton and German biologist Theodor Boveri 
noticed that during the cell divisions that produce the sperm and the egg, the 
behavior of chromosomes (tiny thread-like structures in the nucleus) paralleled the 
patterns Mendel had observed. Indeed, Sutton wrote in 1902 that chromosomes 
“may constitute the physical basis of the Mendelian law of heredity.” 11 American 
biologists Thomas Hunt Morgan, Alfred Sturtevant, Hermann Muller, and Calvin 
Bridges studied spontaneous changes (“mutations”) in the hereditary factors of 
fruit flies, and in 1915 they concluded that the “chromosomes furnish exactly the 
kind of mechanism” called for by Mendel’s theory, 12 

Mendel had described heredity in terms of mathematical ratios; he did not try to 
explain it in material terms. Bateson and Johannsen did not think that genes could 
be reduced to material entities such as chromosomes. Nevertheless, the materialistic 
view prevailed, and most biologists soon embraced the chromosomal theory of 


inheritance. But materialism demanded that inheritance be reduced even further, to 
molecules. What molecules in chromosomes might be the actual hereditary 
material? 

And the Winner Is +++ 

By 1900, chromosomes were known to contain two kinds of molecules: protein and 
DNA. Since proteins contain more than twenty subunits and DNA contains only 
four, biologists assumed that DNA was too simple to be the hereditary material and 
that genes were made of protein. 

In 1928, British bacteriologist Frederick Griffith experimented with two strains 
of pneumonia bacteria, one that actually causes the disease and another that 
doesn’t. He discovered that a substance from the former could turn the latter into 
the disease-causing strain, and he called this substance the “transforming 
principle.” 13 In 1944, geneticists Oswald Avery, Colin MacLeod and Maclyn 
McCarty demonstrated experimentally that the transforming principle was DNA 
rather than protein. 14 It seemed that DNA might be the material basis of heredity 
after all, and the race was on to discover its molecular structure. 

It was already known that DNA consists of “nucleotides,” and each nucleotide 
consists of a phosphate molecule bonded to one of four sugars. So DNA contains 
four “bases” abbreviated A, T, C, and G (after the names of the four sugars). The 
phosphate molecules bind to each other, producing a long chain. At the California 
Institute of Technology (Caltech) late in 1952, Linus Pauling modeled DNA as a 
triple helix (three linear molecules winding around each other in a spiral pattern) 
with the phosphate chains on the inside. 

Watson and Crick, however, were convinced that Pauling's model was 
incorrect. Relying on data from the laboratory of Rosalind Franklin and Maurice 
Wilkins at King's College, London, Watson and Crick modeled DNA as a double 
helix with the phosphate chains on the outside and the four bases on the inside. The 
characteristics of the four bases suggested that an A on one chain would pair 
preferentially with a T on the other chain, while a C on one chain would pair with a 
G on the other (See Figure 4-1), 




FIGURE 4-1. THE DNA DOUBLE HELIX: The winding ribbons represent the phosphate chains. The 
pentagons attached to A, T, C, or G are the sugars. Note that As pair withTs, and Cs pair with Gs. 


Watson and Crick published their model in April 1953, noting that it “suggests 
a possible copying mechanism for the genetic material.” 1 ^ A month later they wrote, 
“Our model for deoxyribonucleic acid is, in effect, a pair of templates, each of which 
is complementary to the other. We imagine that prior to duplication... the two 
chains unwind and separate. Each chain then acts as a template for the formation 
on to itself for a new companion chain, so that eventually we shall have two pairs of 
chains, where we only had one before. Moreover, the sequence of the pairs of bases 
will have been duplicated exactly.’’ 16 

Five years later, Caltech scientists Matthew Meselson and Franklin Stahl 
published evidence that DNA duplicates just as Watson and Crick had suggested. 

From DNA to Us 

In THE 1940s, geneticists George Beadle and Edward Tatum had performed 
experiments showing a correlation between DNA sequences and particular 
proteins. Their work suggested that genes are DNA sequences, and that each gene 
specifies one protein. In 1956, Elliot Volkin and Lazarus Astrachan discovered 
what they called “DNA-like” ribonucleic acid (RNA), which serves as an 
intermediate between DNA and protein synthesis. 17 

In 1958, Francis Crick proposed that the specificity of a DNA segment lies 
solely in its nucleotide sequence, which encodes the nucleotide sequence of a 
molecule of RNA, which in turn serves as a template for the amino acid sequence of 
a protein. Crick also proposed that the information encoded in DNA sequences can 
be transferred from DNA to protein, but not back again. He called the former the 
“sequence hypothesis” and the latter the “central dogma” of molecular biology, 18 
but “central dogma” is now commonly used to refer to the sequence hypothesis as 
well. 

In 1961, French molecular biologists Francois Jacob and Jacques Monod 
described a mechanism by which bacteria turn protein synthesis on and off, and 
they suggested that "messenger RNA” (which turned out to be the DNA-like RNA 
discovered by Volkin and Astrachan) served as an intermediate in the process, 19 

So DNA carries information that is encoded in sequences of its four-letter 
alphabet, the four bases. That information is “transcribed” into messenger RNAs, 
and those messenger RNAs are then “translated” into proteins by complex 


assemblies of proteins and RNAs called “ribosomes,” From a materialistic point of 
view, organisms are reducible to molecules, so the central dogma can be 
summarized as “DNA makes RNA makes protein makes us.” In 1970, Jacob wrote 
that an organism is the realization of a “genetic program” written in DNA 
sequences. 20 The same year, Monod said that with the central dogma “and the 
understanding of the random physical basis of mutation that molecular biology has 
also provided, the mechanism of Darwinism is at last securely founded. And man 
has to understand that he is a mere accident,” 21 

So information seemed reducible to matter, and the central dogma became the 
material basis of inheritance, development, and evolution. 

The most extreme interpretation of the central dogma is that of British biologist 
Richard Dawkins. In 1976, Dawkins wrote that “we, and all other animals, are 
machines created by our genes.” DNA, he continued, is “a set of instructions for 
how to make a body,” and it makes a body in order to ensure its own survival. So the 
body is a “survival machine” for “selfish genes.” It is “the genes' way of preserving the 
genes,” 2 - Dawkins went on to trace all human qualities—including altruism and 
religious belief—to DNA. This is materialism with a vengeance. 

From Pop-Gen to Evo-Devo and Epigenetics 

In THE 1930s, evolutionary theory was wedded to a new discipline called “population 
genetics,” or pop-gen. Assuming that genes on chromosomes specify traits such as 
those studied by Mendel, the alternative forms of a gene that specify different forms 
of the same trait were called “alleles,” Population genetics studies the distribution of 
variant alleles in a group of organisms. 

In the early twentieth century, British geneticists J. B. S. Haldane and Ronald 
Fisher and American geneticist Sewall Wright pioneered methods for calculating 
the effects of natural selection, mutation, and other factors on the distribution of 
alleles in populations. As allele distributions changed, so did the “gene pool” of the 
population. Changes in the gene pool were assumed to cause microevolution and, 
eventually, macroevolution. 

Many people concluded that evolution could be reduced to population genetics. 
One biology textbook went so far as to say that “evolution can be precisely defined as 
any change in the frequency of alleles within a gene pool from one generation to the 
next, 3 

But not every evolutionist agreed. In 1963, Ernst Mayr called the approach of 


Haldane, Fisher, and Wright “beanbag genetics” because it treated genes as 
unconnected rather than interacting, 24 “Beanbag genetics is in many ways 
misleading,” Mayr wrote, because “an individual, the target of selection, is not a 
mosaic of characters each of which is the product of a given gene. Rather genes are 
merely the units of the genetic program that governs the complicated process of 
development,” 25 

In 2005 Sean B. Carroll echoed Mayr's criticism, “Millions of biology students 
have been taught the view (from population genetics) that 'evolution is change in 
gene frequencies,”’ he wrote, but “the evolution of form is the main drama of life’s 
story, both as found in the fossil record and in the diversity of living species. So, let’s 
teach that story. Instead of ‘change in gene frequencies,’ let’s try ‘evolution of form 
is change in development.”' 26 

In 1992 Australian-born Canadian biologist Brian K, Hall had written that 
despite the “domination of evolution by population genetics,” it “is neither sufficient 
nor inclusive.” In particular, population genetics ignores embryo development. To 
remedy this deficiency, Hall proposed a new discipline he called evolutionary 
developmental biology, now informally known as evo-devo (pronounced EE-vo 
DEE-vo). 27 

Evo-Devo to the Rescue? 

EvO-DEVO SUPPLEMENTS evolutionary biology with developmental genetics. 
Starting with the fruit fly Drosophila melanogaster in the 1970s and 1980s, biologists 
had made great progress in understanding the genetics of embryo development. 
One of the most important (and surprising) discoveries was that very different 
organisms have similar developmental genes. For example, we saw in Chapter 3 that 
shrimp and fruit flies possess similar Hox genes (which affect development along the 
head'to-tail body axis). Similar Hox genes are also found in many other animals, 
including humans, mice, chicks, frogs, fish, sea urchins, octopuses, snails, 
earthworms, and roundworms. 

If animals have similar developmental genes, why do they develop so differently? 
In 1990, developmental biologist Eric Davidson used the term “gene regulatory 
networks” to refer to sets of interacting DNA sequences, RNAs, and proteins that 
regulate transcription, and he argued that “the significant features” of early 
development “have to do directly with the distribution in embryonic space of gene 
regulatory molecules.” 28 In other words, animals with similar underlying genes 
develop differently because of differences in where and when those genes are 


transcribed. 

According to Sean B. Carroll, animals that share similar “tool kit genes” have 
different “genetic switches” elsewhere in their DNA. Carroll wrote in 2005 (with 
considerable exaggeration) that “we now have a very firm grasp of how development 
is controlled. We can explain how tool kit proteins shape form, that tool kit genes 
are shared by all animals, and that differences in form arise from changing the way 
they are used.” 29 

Interesting ideas, but how radical are they really? Davidson's “gene regulatory 
networks” and Carroll’s “genetic switches” are encoded in DNA. According to 
Carroll, “in the entire complement of DNA of a species (the genome), there exists 
the information for building that animal.,,. Evolution of form is ultimately then a 
question of genetics,”^ 0 And in 2006, Davidson wrote, “Since the morphological 
features of an animal are the product of its developmental process, and since the 
developmental process in each animal is encoded in its species-specific regulatory 
genome, then change in animal form during evolution is the consequence of change 
in genomic regulatory programs for development,” 31 So Davidson and Carroll 
actually remained wedded to the central dogma. For them, development and 
evolution are ultimately still all about the DNA, 

Yet when Brian Hall proposed the term “evolutionary developmental biology” in 
1992, he wrote that “understanding the control of development and evolution will 
require determining how genetic, epigenetic and environmental factors are 
integrated into a hierarchical set of unified controls. An understanding of the 
genome, important as that is, alone will not provide the explanations that we seek.” 32 

Epigenetics 

In GREEK, “epi” means “above,” “on,” or “in addition to.” In 1942, British biologist 
Conrad Waddington introduced the word “epigenetics” to mean the study of “the 
processes involved in the mechanism by which the genes of the genotype bring about 
phenotypic effects.” 33 Three years earlier, however, Waddington had coined the 
word “epigenotype” to refer more broadly to “the set of organizers and organizing 
relations to which a certain piece of tissue will be subject during its development.” 34 
From the beginning, then, epigenetics had more than one meaning. In a narrow 
sense, it referred to the mechanisms by which genes produce phenotypic effects. In a 
broad sense, it referred to all of the factors involved in development, only one of 
which is the genome. 

Most biologists now use epigenetics in its narrow sense to refer to heritable 


changes in the structure of a chromosome that do not change the underlying DNA 
sequence. In 2007, biologist Julie Kiefer wrote, “Epigenetics is the study of heritable 
changes in gene function that occur independently of alterations to primary DNA 
sequence.” 35 These "epigenetic” changes in turn affect when and where specific parts 
of a DNA sequence are transcribed into RNA. Epigenetics in this narrow sense— 
like Davidson's gene regulatory networks and Carroll’s genetic switches—leaves the 
central dogma essentially intact. 

But some biologists understand epigenetics more broadly. In 1993, Susan 
Herring wrote, "Broadly speaking, ‘epigenetics’ refers to the entire series of 
interactions among cells and cell products” leading to embryo development? 6 In 
2002, Eva Jablonka and Marion Lamb wrote that epigenetics is "primarily 
concerned with the mechanisms through which cells become committed to a 
particular form or function... Recognizing that there are epigenetic inheritance 
systems through which non-DNA variations can be transmitted in cell and 
organismal lineages broadens the concept of heredity and challenges the widely 
accepted gene-centered neo-Darwinian version of Darwinism.” 37 

Epigenetics in this broader sense implies that there is much more to inheritance 
and development than DNA. Where does that leave the central dogma? 

The Central Dogma is Dead 

HISTORIAN of biology Jan Sapp has documented how gene-centered thinking 
became the dominant viewpoint in biology during the twentieth century. 38 But 
evidence has accumulated that such a narrow view distorts reality. If "makes” is 
taken to mean “fully specifies,” then it turns out that DNA does not make RNA, 
RNA does not make protein, and protein does not make us. 

After DNA sequences are transcribed into RNAs, many RNAs are modified so 
they do not match the original transcript. One way this happens is "alternative 
splicing,” 

In plant and animal cells, most DNA sequences that code for proteins are 
interrupted by non-protein-coding segments called "introns.” When DNA is 
transcribed, introns are included in messenger RNAs but are then cut out, and the 
protein-coding regions are spliced back together. The splicing can be done in 
various alternative ways, so many of the final messenger RNAs have sequences that 
no longer correspond to DNA sequences. For example, RNAs from one DNA 
sequence in fruit flies generate more than 18,000 different proteins through 
alternative splicing. 39 Alternative splicing is common in humans, too, 40 


In addition to alternative splicing, many animal transcripts undergo RNA 
editing, which can alter the amino acid sequence (and thus the function) of the final 
protein. In one example, a species of octopus living in the Antarctic and another 
octopus species in the Caribbean have very similar DNA sequences for a particular 
protein in their cell membranes, but the Antarctic octopus uses RNA editing to 
change the protein so it can function better in the extreme cold. 41 Recent studies 
have also revealed extensive RNA editing in humans. 42 

Thus it often happens that the sequence of amino acids in a protein no longer 
corresponds to a sequence in DNA. 

Furthermore, although the function of a protein depends on its three- 
dimensional shape, its shape is not always specified by its amino acid sequence. 
Some proteins adopt similar folded forms despite having very different amino acid 
sequences. 4 ^ Others assume different forms despite having the same or very similar 
amino acid sequences. The latter are known as “metamorphic” proteins. 44 

Finally, most plant and animal proteins are chemically modified by the addition 
of sugar molecules, and the modifications can change over time according to the 
needs of the organism. As various biochemists have put it, the result is a level of 
complexity “that reaches beyond the genome” 4 ^ and “provides an additional level of 
information content in biological systems.” 46 

So the claim that “DNA makes RNA makes protein” is false. But it is in the 
central dogma's final step—making us—that it fails most dramatically. 

The Need for Spatial Information 

In MOST cases, after RNAs and proteins are synthesized they must be transported 
to specific locations in a cell in order for them to function properly. In addition to 
their protein-coding regions, some messenger RNAs have a sequence called a 
“zipcode” that specifies the “address” in the cell where they are to be transported. 47 
But an RNA zipcode, like a postal zip code, is meaningless unless it matches a pre¬ 
existing address. 

Cells with nuclei contain microscopic fibers called “microtubules.” Molecular 
motors travel along the microtubules, transporting various cargoes throughout the 
cell. 

In the postal metaphor, the molecular motors would be like delivery trucks and 
the microtubules would be like a highway system. But destinations for intracellular 
transport—like the geographical addresses in a postal system—must be specified 


independently of the cargoes. 

Some destinations are specified by proteins embedded in the cell membrane. 
Scientists used to think that proteins could diffuse randomly in a membrane, like 
corks bobbing in water. It is now known, however, that many membrane proteins 
are arranged in stable, non-random patterns. 48 In many cases, membrane patterns 
are templated by the membranes from which they are derived in the course of cell 
division, with new proteins from the cell interior being incorporated into the 
existing pattern during membrane growth. 49 So even if the individual molecules in a 
membrane pattern were completely specified by DNA, their spatial arrangement 
would not be. In other words, biological membranes carry essential spatial 
information—a “membrane code”—that cannot be reduced to information in DNA 
sequences. 50 

According to British biologist Thomas Cavalier-Smith, the idea that the 
genome contains all the information needed to make an organism “is simply false.” 
Membrane patterns play “a key role in the mechanisms that convert the linear 
information of DNA into the three-dimensional shapes of single cells and 
multicellular organisms. Animal development creates a complex three-dimensional 
multicellular organism not by starting from the linear information in DNA,,, but 
always starting from an already highly complex three-dimensional unicellular 
organism, the fertilized egg,” 51 

Other Critics of the Central Dogma 

MANY BIOLOGISTS have criticized the central dogma, and their number is growing. 
Canadian embryologist Brian C. Goodwin spent his career trying to understand the 
generation of form (“morphogenesis”). In 1985 he wrote that invoking a genetic 
program in DNA “fails to address the basic problems posed by morphogenesis, 
namely, how distinctive spatial order arises in embryos.” 52 In 1996, Goodwin wrote, 
“It is clear that the specification of form requires more than the specification of the 
geno-type, thus falsifying genetic determinism,” 5 ^ 

In 1999 Italian geneticist Giuseppe Sermonti published the book Dimenticare 
Darwin , which was translated into English in 2005 under the title Why Is a Fly Not 
a Horse? 54 In the book Sermonti challenged the central dogma, asking why, if 
radically different animals have similar developmental genes, are the animals so 
different? 

In 2003, cell biologist and philosopher Lenny Moss noted that “biological order 


is distributed over several parallel and mutually dependent systems such that no one 
system, and certainly no one molecule, could reasonably be accorded the status of 
being a program, blueprint, set of instructions, and so forth, for the remainder/’ 55 
Noting that similar developmental genes “are common throughout the living world 
with no species-specific stamp on them,” Moss argued that “the onus of explaining 
where evolutionary innovation is to be found weighs even more heavily on the ‘gene- 
speakers/ If indeed genes are basically interchangeable across kingdoms and phyla, 
as a surfeit of empirical findings attests to, then surely the specificity of organisms 
must be determined at a higher level of organization/’ 56 

In her 2000 Harvard University Press book The Century of the Gene , MIT 
professor Evelyn Fox Keller had written, “For almost fifty years, we lulled ourselves 
into believing that, in discovering the molecular basis of genetic information, we had 
found the ‘secret of life/” But “the primacy of the gene as the core explanatory 
concept of biological structure and function is more a feature of the twentieth 
century than it will be of the twenty-first/’ 57 

This is so, she argued, because it has become clear that the program for living 
things “consists of, and lives in, the interactive complex made up of genomic 
structures and the vast network of cellular machinery in which these structures are 
embedded. It may even be that this program is irreducible—in the sense, that is, that 
nothing less complex than the organism itself is able to do the job,” 58 

But if this fantastically sophisticated program is irreducible, if nothing less 
complex could do the job, then how could it have evolved to its present state by one 
mutation at a time—genetic or otherwise? Zombie science lumbers past this 
question without taking it seriously. 

Fruit flies with useless extra wings or missing legs have taught us something 
about developmental genetics, but nothing about how evolution might build new 
form and function. All of the evidence points to one conclusion: No matter what we 
do to the DNA of a fruit fly embryo, there are only three possible outcomes: a 
normal fruit fly, a defective fruit fly, or a dead fruit fly. Not even a horse fly, much 
less a horse. 

British biologist Denis Noble put the matter this way: “At fine enough 
resolution, the egg cell must contain even more information than the genome. If it 
needed to be coded digitally to enable us to ‘store’ all the information necessary to 
recreate life in, say, some distant extra-solar system by sending it out in an ‘Earth- 
life’ information capsule, I strongly suspect that most of that information would be 
non-genomic,” 59 


In the same 2008 article Noble wrote, “We talk of gene networks, master genes 
and gene switches. These metaphors have also fuelled the idea of genetic (DNA) 
determinism. But there are no purely gene networks!” Every network, at the very 
least, “is a gene-protein-lipid-cell network. It does not really make sense to view 
the gene as operating without the rest of the cellular machinery. So, if this network 
is part of a 'genetic program,' then the genetic program is not a DNA program.” 60 

Criticizing the idea that DNA is the secret of life, American cell biologist Stuart 
Newman wrote in 2013, “The reason genes were elevated to this status in the first 
place was based more on a mechanistic ideology that was already on the wane in the 
physical sciences than on any evidence for their generative powers.” But now, “gene- 
determinist views have gone into a sharp decline in the basic biological sciences.” 61 

Apparently, however, many people in the news media and popular culture— 
and even some scientists!—have not gotten the memo. 

Long Live the Central Dogma! 

DESPITE THE evidence against it, the central dogma lives on. American biologist 
Michael Lynch, while acknowledging that organisms are more than the sum of 
their parts, wrote in 2007 (echoing Dobzhansky) that since nothing in biology 
makes sense except in the light of evolution, “nothing in evolution makes sense 
except in the light of population genetics.” 62 Not surprisingly, most biology 
textbooks continue to teach students that population genetics is the basis for 
evolution. 

In 2016, Richard Dawkins reaffirmed his belief in the centrality of genes. “If you 
ask what is this adaptation good for,” Dawkins said in an interview, “the answer is 
always, for the good of the genes that made it. That is the central message of The 
Selfish Gene and that remains true, and reinforced.” According to Dawkins, the idea 
that there is something more to heredity and development than DNA sequences is a 
flash in the pan. “Obviously we've long known that some genes are turned on, and 
other genes are not turned on, in different tissues,” he said. This is the “trendy 
thing” that “gets all the hype and doesn't deserve to.” 63 

In this case, however, the “trend” is following the evidence. 

And yet, despite the evidence, some research in developmental biology is still 
publicized as though it confirms the central dogma. A press release accompanying 
one 2015 study announced, “Master orchestrator of the genome is discovered, stem 
cell scientists report..,. New research shows how a single growth factor receptor 


protein programs the entire genome,” 64 According to the paper itself, published in a 
scientific journal, the growth factor receptor protein is “a global genomic 
programmer of cell, neural and muscle development.” 65 The paper's senior author 
also commented in the press release that the growth factor receptor protein 
“occupies a position at the top of the gene hierarchy that directs the development of 
multicellular animals.” 66 

An institute where another 2015 study was done announced its results with this 
headline: “Scientists uncover gene architects responsible for body’s blueprint,” The 
announcement went on to say that “researchers have identified two key proteins 
that act as genetic ‘architects,’ creating the blueprint needed by embryos during the 
earliest stages of their development.” The published paper itself was more modest, 
though one of its co-authors said in an interview that the two proteins activated 
“the blueprint the developing organism needs for proper development.” 67 ’ 68 

The “Gene for” X 

FAITH IN the central dogma has misled many people into believing that we have 
“genes for” things such as specific anatomical features, diseases, and even behaviors. 
Of course, it’s mutations in genes that cause some diseases, not the genes 
themselves. Yet single-gene diseases such as Huntington’s (which killed folksinger 
Woody Guthrie), cystic fibrosis, and hemophilia affect relatively few people. Most 
diseases cannot be traced to mutations in a single gene. 

The so-called breast cancer genes ( BRCA1 and BRCA2 ) have received a lot of 
attention because many women suffer from this disease at some point in their lives. 
According to the U, S. National Cancer Institute, “BRCA1 and BRCA2 mutations 
account for about 20 to 25 percent of hereditary breast cancers and about 5 to 10 
percent of all breast cancers.” 69 So women with a family history of the disease are 
encouraged to get tested for the mutations. But the vast majority of breast cancer 
cases have no connection to BRCA1 or BRCA2, and a woman with mutations in 
them may never have the disease. 

Some of the silliest manifestations of DNA-centrism have come from people 
who claim to have found the “gene for” some behavior. In 1993, geneticist Dean 
Hamer and his colleagues claimed to have discovered the gene for male 
homosexuality, 70 Hamer called it the “gay gene,” 71 The same year, three geneticists 
wrote to Science that Hamer's results were statistically insignificant and in any case 
were “not consistent with any genetic model.” 72 A 1999 study published in Science 


did not support Hamer's claim, 75 while a 2014 study published in Psychological 
Medicine did. 74 When a researcher from the University of California at Los Angeles 
reported in 2015 that certain chromosomal patterns were seventy percent 
correlated with sexual orientation in male twins, 75,76 geneticist John Greally 
criticized the researcher’s methods and called the results “uninterpretable.” 77 
Science writer Ed Yong wrote in The Atlantic that the research was “fatally weak” 
and emphasized that “scientists have not found the ‘gay gene.’” 78 

Other researchers have claimed to find “genes for” alcoholism, violence, IQ, 
schizophrenia, gambling, sadness, and political views (among other things). In 
2004, Hamer published a book titled The God Gene: How Faith Is Hardwired into 
Our Genes. 79 John Horgan, formerly a senior writer for Scientific American, has 
called this “gene-whiz science.” Gene-whizzers periodically announce that they have 
found a gene for some behavior, and the media and the public then exclaim, “Gee 
whiz!” 

But Horgan explains that “the methodology of behavioral geneticists is highly 
susceptible to false positives. Researchers select a group of people who share a trait 
and then start searching for a gene that occurs not universally and exclusively but 
simply more often in this group than in a control group. If you look at enough 
genes, you will almost inevitably find one that meets these criteria simply through 
chance,” Yet “follow-up studies that fail to corroborate the initial claim receive 
much less or no attention, leaving the public with the mistaken impression that the 
initial report was accurate—and, more broadly, that genes determine who we 
are.” 80 

So the central dogma continues to mislead scientists and non-scientists alike. 
True, some DNA sequences encode some RNAs, and some RNA sequences encode 
proteins, but in general the central dogma is false. DNA does not contain the 
genetic program for an organism, and DNA is far from being the secret of life. 
Continued faith in it is rooted in materialism. 

The fault doesn’t lie with our genes, but with zombie science. 


5 WALKING WHALES 


D arwin wrote in the first edition of The Origin of Species that North 
American black bears had been seen “swimming for hours with widely open 
mouth, thus catching, like a whale, insects in the water.” What did this have to do 
with the subject of his book? “Even in so extreme a case as this,” Darwin continued, 
“if the supply of insects were constant, and if better adapted competitors did not 
already exist in the country, I can see no difficulty in a race of bears being rendered, 
by natural selection, more and more aquatic in their structure and habits, with 
larger and larger mouths, till a creature was produced as monstrous as a whale.” 1 

Critics poked fun at this, and Darwin removed it from later editions, but he 
defended it privately. “The bear case has been well laughed at, and disingenuously 
distorted by some into my saying that a bear could be converted into a whale,” he 
wrote in an 1860 letter. “As it offended persons, I struck it out in the second edition; 
but I still maintain that there is no especial difficulty in a bear's mouth being 
enlarged to any degree useful to its changing habits,—no more difficulty than man 
has found in increasing the crop of the pigeon, by continued selection, until it is 
literally as big as the whole rest of the body.” 2 

But of course bears with large mouths are a very long way from being whales. 
The evolution of whales long remained a problem for Darwin and his followers, 
until some fossils were discovered in the 1990s and strung together into a new icon 
of evolution. 

The Fossil Record 

LAND MAMMALS occur in the fossil record before whales. By 1859, fossils of two 
extinct whales had been found: Dorudon (a dolphin-like mammal about sixteen feet 
long) and Basilosaurus (a serpent-like mammal about sixty-five feet long). But 
Dorudon and Basilosaurus were both fully aquatic: Although (like other mammals) 
they had to breathe air, they spent their entire lives in the sea. So there were no 
fossil intermediates to justify a belief that land animals had evolved into whales. 

In the early 1980s, the fossil of an extinct land animal the size of a wolf was 
discovered in Pakistan. Judging from the rocks in which it was found, it was older 
than Dorudon or Basilosaurus. Although the animal looked nothing like a whale, a 


bone in its middle ear resembled something that had previously been found only in 
whales, dolphins, and porpoises: a bone called an “involucrum,” Whales, dolphins 
and porpoises are collectively called “cetaceans” (se-TAY-shuns), from the Latin 
word “cetus,” meaning whale. Although “whale” is traditionally defined as a large, 
fully aquatic mammal, the small fossilized land animal was named Pakicetus, or 
Pakistani whale, because of its involucrum, 3 

The possibility that the involucrum had originated more than once was not 
considered. The evolutionary story about whales needed an ancestor, and Pakicetus 
was the best candidate on hand. But Pakicetus was fully terrestrial, so merely calling 
it a whale did not fill the chasm between land animals and whales. Not surprisingly, 
critics of evolution continued to point to that chasm as a problem for Darwin's 
theory. As recently as 1993, a book critical of evolution stated that “there are no 
clear transitional fossils linking land mammals to whales.” 4 

Walking Whales? 

The VERY next year, however, paleontologist Hans Thewissen and his colleagues 
reported the discovery in Pakistan of a fossil older than Dorudon or Basilosaurus but 
younger than Pakicetus. The animal had legs that would have enabled it to walk on 
land like a modern sea lion, but it also had a long tail that would have enabled it to 
swim like a sea otter, Thewissen and his colleagues interpreted the fossil to be 
intermediate between land animals and whales, and they named it Ambulocetus 
natans, or “swimming walking whale.” 5 A few months later, paleontologist Philip 
Gingerich and his colleagues discovered a slightly younger fossil in Pakistan they 
interpreted to be intermediate between Ambulocetus and modern whales. They called 
their discovery Rodhocetus , 6 
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FIGURE 5-1. THE TEXTBOOK STORY OF WHALE EVOLUTION: Artists’ conceptions are arranged 
in roughly chronological order, based on positions in the fossil record. 


“The embarrassment of past absence has been replaced by a bounty of new 
evidence,” announced Stephen Jay Gould, “—and by the sweetest series of 
transitional fossils an evolutionist could ever hope to find.” According to Gould, 
“this sequential discovery of picture-perfect inter-mediacy in the evolution of 
whales stands as a triumph in the history of paleontology. I cannot imagine a better 
tale for popular presentation of science or a more satisfying, and intellectually 
based, political victory over lingering creationist opposition,”' 

So “walking whales” became an icon of evolution. 

More fossils of mammals supposedly ancestral to modern cetaceans have 
subsequently been reported, including Kutchicetus in 2000, 8 Indo-hyus in 2007, 9 and 
Maiacetus in 2009. 10 Many textbooks use artists’ conceptions of these animals to 
illustrate the evolutionary story of whales. 



Like the textbook illustrations, Figure 5-1 distorts some things to fit the 
evolutionary story. Basilosaurus and Dorudon were contemporaries, and the fossil 
records of some of the others overlapped each other. All of the “walking whales” 
(those whose names end in cetus) are reconstructed from incomplete skeletons 
(Pakicetus was known only from a skull), and Kutchicetus was actually smaller than 
Maiacetus or Ambulocetus. 

In any case, none of the fossils in Figure 5-1 were ancestors or descendants of 
the others. According to paleontologist Kevin Padian, this is because “ Ambulocetus , 
Rodhocetus, Pakicetus , and other forms each have their own.,, distinguishing 
characteristics, which they would have to lose in order to be considered direct 
ancestors of other known forms,” 11 So if there were animals ancestral to modern 
whales, these fossils would not represent them. The arrows in Figure 5-1 are not 
just imaginary; they are misleading. 

Were They Really Whales? 

As IN textbook illustrations, the forms in Figure 5-1 between Pakicetus and Dorudon 
are drawn to show they were swimming, but they actually lived mainly on land. The 
Maiacetus that was described in 2009 by Gingerich and his colleagues was a 
pregnant female with a fetus inside it, and “the fetal skeleton is positioned for head¬ 
first birth, a universal birthing posture in large-bodied land mammals, but one that 
is anomalous in fully aquatic marine mammals.” 12 In other words, the animal gave 
birth on land. According to Thewissen, Maiacetus was “most similar in skeletal 
proportions” to a “giant freshwater otter,” 13 

So Maiacetus , like Ambulocetus and Pakicetus , lived primarily on land. Kutchicetus 
looked a bit like a long-snouted crocodile with short, weight-bearing legs. 14 
Rodhocetus had smaller hind limbs; it may have moved like a sea lion on land, swum 
with a dog paddle on the surface of the water, and moved like an otter 
underwater. 15 None of these animals were really whales, or even close. Otters and 
sea lions are amphibious land animals that spend some of their lives in the water, 
but whales, dolphins and porpoises spend all of their lives in the water. Coming onto 
land is not a natural act for cetaceans; beached whales die if they are not quickly 
helped back into the water. Clearly, there are important differences between fully 
aquatic cetaceans and amphibious mammals such as otters and sea lions. 

Pakicetus, the first “walking whale” to be discovered, was classified as a cetacean 
because it possessed an involucrum. Yet it turns out that Indohyus also possessed an 


involucrum, but it is not considered a cetacean. Instead, it is classified in the order of 
mammals that includes pigs, hippopotamuses, giraffes, antelopes, sheep, and cattle. 
Thewissen and his colleagues, who described Indohyus, wrote in 2007, “Until now, 
the involucrum was the only character occurring in all fossil and recent cetaceans 
but in no other mammals. Identification of the involucrum in Indohyus calls into 
question what it is to be a cetacean: It requires either that the concept of Cetacea be 
expanded to include Indohyus or that the involucrum cease to characterize 
cetaceans.” 16 The authors argued for the latter—that the involucrum should no 
longer be used to characterize cetaceans. 

In other words, the involucrum is diagnostic of cetaceans, except when it isn’t. 
So why should we call Pakicetus a cetacean? Why not just call it what it was: a land 
mammal. And why should we call Ambulocetus, Maiacetus, Kutchicetus, and 
Rodhocetus cetaceans? Why not just call them what they were: amphibious mammals 
that spent part of their lives on land and part of their lives in water? 

In other words, Gould’s “sweetest series of transitional fossils” is missing the 
most important transition of all: the transition from living primarily on land to 
living entirely in the water. 

What Does It Take to Make a Whale? 

FOSSILS OF the fully aquatic whales Dorudon and Basdosaurus appeared in a 
geological period called the Eocene, in rocks that geologists have dated to about 
forty million years ago. Maiacetus , Kutchicetus , and Rodhocetus were found in Eocene 
rocks dated between two and eight million years before that. So based on this fossil 
evidence, the transition from land mammals to fully aquatic mammals occurred in 
eight million years or less. 

What changes would mammals have to undergo in those eight million years to 
transform them from terrestrial or amphibious mammals into fully aquatic ones? 
Quite a few. Many features of cetaceans differ dramatically from the features of 
terrestrial mammals. What follows is just a small sampling of them. 

Features Needed for Swimming : A cetacean propels itself through the water 
primarily by the up-and-down movements of large projections at the end of its tail 
called “flukes.” Except for tail vertebrae running down their centers, flukes contain 
no bones; they are made of fibrous connective tissue. Yet cetacean flukes are not 
passive flippers like those used by human scuba divers. Instead, their movements are 
coordinated by a complex system of long, powerful tendons connecting them to 
specialized muscles in the tail. 


In the blue whale in Figure 5-1, the tail begins between the small dorsal fin and 
the flukes. The tail can be flexed up and down relative to the body, but the flukes can 
be moved independently of the tail. According to Everhard Slijper's classic book on 
cetaceans, the flukes “can be moved with respect to the other sections, so that the 
fact that, during motion, the flukes make an angle with the rest of the tail is not due 
to their passive reaction to the pressure of the water, as it is in the fish, but to an 
active muscular exertion,” In the 1880s anatomists already knew “how complicated 
and how ingenious the structure of these organs really is.” 17 

Flukes are shaped like airplane wings (called “foils”), with a rounded leading 
edge and long tapering trailing edge. Biologists who analyzed flukes in 2007 
reported that “the relatively large leading edge radius allows greater lift generation 
and delays stall.” In fact, calculations showed that “flukes were generally 
comparable or better for lift generation than engineered foils,” 18 

Cetaceans also have dorsal fins, which stabilize them against roll. Like flukes, 
dorsal fins are among the features that distinguish cetaceans from terrestrial and 
amphibious mammals. 

Features Needed for Breathing : A cetacean breathes by means of nostrils on top 
of its head, called “blowholes” because when the animal surfaces it blows moisture- 
laden air out of them. All living cetaceans have blowholes on the tops of their heads, 
though in a sperm whale the blow-holes are situated farther forward than in other 
whales. 

So for a land animal to have evolved into a cetacean, its nostrils would have had 
to relocate to the top of its head. 

A blowhole is surrounded by thick “lips” consisting of highly elastic tissue. 
According to Slijper, this tissue “normally keeps the blowhole closed by tension even 
when the whale is at the surface. To open it during breathing, the whale has 
numerous muscles which run from the lips' to the skull below. Obviously, this 
method of closing the blowhole is much more effective” at keeping out water than 
the method found in seals, sea-lions and land mammals, whose nostrils are normally 
open and must be closed underwater by an active contraction of muscles, 19 

Although they breathe at the surface, cetaceans are famous for their deep dives. 
(Sea lions and seals, though not fully aquatic, are also famous for their deep dives.) 
Dolphins and porpoises can dive to depths of 300 meters; Weddell seals can dive to 
600 meters; sperm whales can dive to 2,000 meters; and beaked whales can dive to 
almost 3,000 meters (over 9,800 feet). 20 


The pressure on an animal at the surface of the water is one atmosphere; the 
pressure on an animal ten meters below the surface is about two atmospheres; and 
the pressure increases about one atmosphere for every additional ten meters. So a 
sperm whale at 2,000 meters experiences about 200 times the pressure it experiences 
at the surface. Bones are not strong enough to protect lungs from such high 
pressure, so deep-diving mammals have collapsible rib cages and collapsible lungs. 

The rib cages of cetaceans have a lot of “floating ribs,” ones not attached to the 
sternum. These floating ribs greatly enhance the flexibility of the chest wall. 21 
Cetaceans and other diving mammals also have diaphragms that are oriented nearly 
parallel to the spine rather than perpendicular to it. Anesthesiologist Richard 
Brown and physiologist James Butler explain that “the large area of contact between 
lung and diaphragm in cetaceans allows for the diaphragm to smoothly collapse the 
lung along the lungs' shortest dimension” (belly to back). 22 

Chest collapse has been directly observed in a dolphin at a depth of fifty meters, 
and observed by underwater television at a depth of 300 meters. 2 ^ Blood tests have 
shown that seal lungs collapse by the time the animals reach a depth of fifty 
meters. 24 Those same tests, and similar tests in sea lions, reveal one reason why lung 
collapse is physiologically essential: By collapsing the tiny air sacs where gases are 
normally exchanged with blood, the diving mammal is protected from taking in too 
much nitrogen. Nitrogen absorbed under pressure causes a dangerously altered 
mental state called “narcosis.” Even worse, nitrogen absorbed under pressure can 
produce bubbles in the body when the pressure is reduced, causing potentially fatal 
decompression sickness (“the bends”). 25 By collapsing their lungs, deep-diving 
mammals avoid these problems. 

A typical sperm whale dive lasts about an hour. A beaked whale dive may last 
more than two hours. How can cetaceans stay under water so long? It’s thanks to 
yet another metabolic-engineering marvel. 

Cetaceans have far more myoglobin (an oxygen-storage molecule) in their 
muscles than land mammals. 26 Nevertheless, as Slijper pointed out, “not even the 
large quantities of myoglobin they have provide an adequate explanation for their 
long stay under water... During diving, basic changes in the metabolism must 
occur.” 2 ' The blood supply is redistributed to the brain and heart, the heart slows 
down, and muscles switch to anaerobic metabolism. All vertebrates do this to some 
extent when they are deprived of air, but deep-diving mammals do it more 
completely and efficiently. 28 


Deep, long dives pose a challenge, but so too does surfacing afterwards. When a 
cetacean surfaces after a dive, it must re-inflate its lungs quickly in order to breathe. 
Lungs contain fluids called “surfactants” that coat the linings of tiny air sacs to aid 
in gas exchange between the air and blood. Experimental results published in 2004 
showed that lung surfactants in sea lions and seals have “a composition that is 
distinct from that of terrestrial mammals and may be uniquely suited to repetitive 
collapse and expansion of the lung.” 29 The same is probably true of cetaceans. Other 
evidence published in 2006 showed that such surfactants have “primarily an anti- 
adhesive function to meet the challenges of regularly collapsing lungs.” 30 

Some of the breathing features described above are not unique to cetaceans. 
Other deep-diving mammals have them, too. But blowholes are present only in 
cetaceans. 

Features Needed for Reproduction: In most mammals, sperm production 
requires a temperature several degrees below normal body temperature. Thus the 
testicles of most terrestrial mammals are held outside the body, but male cetaceans 
have internal testicles, which must be cooled below body temperature despite the 
fact that they are surrounded by heat-generating muscles. 

The cooling is accomplished with a counter-current heat exchanger. Blood that 
has been cooled in the dorsal fin and flukes is carried to a region near the testicles, 
where it flows through a network of veins that pass between arteries carrying warm 
blood in the opposite direction. The arterial blood is thereby cooled before it 
reaches the testicles 31,32 (See Figure 5-2). 



FIGURE 5-2. SIMPLIFIED DIAGRAM OF BLOOD CIRCULATION AROUND A DOLPHIN 
TESTICLE: In the body silhouette at the top, the white lines are veins. In the expanded view below, the black lines 


are arteries that carry warm blood from the heart. The gray lines are veins that carry cooled blood from the 
dorsal fin and the tail flukes. As the warm arterial blood flows down to the testicle, cool venous blood flows up 
between the arteries. 


If this engineering arrangement were due to evolution, the relocation of 
cetacean testicles to the inside could not have preceded the counter-current heat 
exchange system. Otherwise, the whale would have been sterile, an evolutionary 
dead end. Yet there is no adaptive advantage to developing a counter-current heat 
exchange system around the testicles unless they are inside the body. One would not 
come before the other, yet the probability that both would evolve simultaneously is 
effectively zero. 

Also, after birth, cetacean calves must be nursed underwater. But young calves 
cannot stay underwater as long as adults; they have to surface frequently to breathe. 
So nursing in cetaceans is very different from nursing in terrestrial mammals. 

A cetacean mother's nipples are recessed in two slits on either side of the genital 
opening. According to Slijper, “While suckling their young, cetaceans move very 
slowly; the calf follows behind and approaches the nipple from the back. The cow 
then turns a little to the side, so that the calf has easier access to the nipple, which 
has meanwhile emerged from its slit. Since the calf lacks proper lips, it has to seize 
the nipple between the tongue and the tip of its palate,” 3 ^ (Even sperm whales suckle 
this way, though because of their unusual head anatomy calves must position 
themselves upside-down under their mothers,)^ 4 

The mother then forcefully squirts milk into the calf. Even after the calf lets go, 
milk can often be seen squirting from the nipple. The milk is three to four times as 
concentrated as the milk of cows and goats; it has the consistency of condensed milk 
or liquid yogurt. The calf thereby receives much more nourishment in a much 
shorter timed 5 

Thus many features would have had to originate in the eight million years or 
less between the so-called “walking whales" and fully aquatic whales, including 
flukes (along with fluke tendons and specialized tail muscles); blowholes (with 
elastic tissues to keep them closed and specialized muscles to open them); internal 
testicles (with a countercurrent heat exchange system to cool them); specialized 
features for nursing (including forceful delivery and concentrated milk); and many 
other features not listed here. 

This is a tall order. Indeed, a growing body of evidence suggests that for 
evolution it’s an insurmountably tall order. 


Neo-Darwinism assumes that anatomical changes originate in DNA mutations. 
As we saw in Chapter 4, this assumption is false. Decades of experiments have 
shown that DNA mutations do not produce beneficial new anatomical features. But 
for the sake of argument, let's ignore that fact and proceed as though the standard 
evolutionary theory might be true. Let’s also ignore, for now, the criticisms in 
Chapter 4 of the modern use of the word “gene.” Ignore all that and evolutionary 
theory still faces a big problem. 

Whale Genes? 

SOME GENES have larger effects than others because they regulate other genes. 
According to Thewissen, hind limbs disappeared in cetaceans because of changes in 
regulatory genes, and “the same regulatory genes may also have effects on other 
parts of the dolphin's anatomy, and possibly those same genes were involved in 
shaping the other parts of the anatomy of the Eocene cetaceans.” 36 But what genes 
might they have been? 

Cetaceans are divided into two sub-orders: toothed and baleen. The first sub¬ 
order includes dolphins, porpoises, and sperm whales (among others). The second 
sub-order includes gray whales, right whales and blue whales (among others). 
Baleen is made of keratin, the same protein found in human hair and nails, but in 
baleen whales (which lack teeth) it forms large comb-like structures in the mouth 
used to strain food from the water the whales take in. 

As we saw in Chapter 4, Hox genes are involved in specifying the locations of 
structures along the head-to-tail axis of animals, and similar Hox genes are found in 
many kinds of animals. In 1998, a team of scientists found that a gene affecting limb 
development in chicks and mice also occurs in baleen whales, but the whale version 
was missing some nucleotides. When they inserted the whale version of the gene 
into a mouse embryo, they found that it was not expressed in the place where mouse 
hind limbs would normally form, ’ 7 ' 38 

It might be tempting to argue that the missing nucleotides explain why whales 
lack hind limbs, though the authors of the 1998 studies did not argue that, and 
Lars Bejder and Brian Hall pointed out in 2002 that the missing nucleotides are not 
missing in other whales (all of which lack hind limbs). Bejder and Hall concluded, 
“A simple evolutionary change in Hox gene expression or Hox gene regulation is 
unlikely to have driven loss of the hind limbs in cetaceans.” 39 

A genetic analysis published in 2011 concluded that baleen whales have genes 
for several proteins contained in enamel, but the genes have been inactivated by 


mutations. 40 This might help explain why baleen whales lack teeth, but clearly it 
does not explain why they have baleen. 

Another genetic analysis published in 2014 concluded that various taste 
receptor genes in both toothed and baleen cetaceans had been inactivated by 
mutations. 41 Once again, however, the loss of features cannot explain the origin of 
features. 

Mutations in a gene called ASPM cause severe reductions in brain size in 
humans. In 2012, a team of scientists used a molecular phylo-genetic tree to infer 
that the sequence of ASPM had changed more in cetaceans and primates (both of 
which have large brains) than in other mammals. The scientists concluded that 
“positive [natural] selection at the ASPM gene coincides with brain size 
enlargements in cetaceans.” 42 A 2014 study, however, pointed out that the 2012 
study did not explicitly test for a connection between ASPM and brain size. 
According to the authors of the 2014 study, the conclusion of the 2012 study was 
“not supported,” 4 ^ 

So the available evidence does not even come close to identifying genes that 
could turn a land mammal into a fully aquatic cetacean. In the absence of anything 
like direct evidence, let’s consider a more indirect approach. 

How Many Mutations? 

As WE saw above, the fossil record shows that the transition from terrestrial or 
amphibious mammals to fully aquatic cetaceans occurred in eight million years or 
less. Eight million years might seem like a long time, but if cetaceans evolved by the 
accumulation of accidental mutations in a land-dwelling ancestor, it might not have 
been long enough. 

How many genes would have to change during those eight million years? 
Nobody really knows, of course, but a 2016 study of giraffes might provide some 
insight. An international team of biologists compared over 13,000 genes from 
giraffes and okapis. Okapis are similar to giraffes but have much shorter necks. 
The comparison showed that the giraffe has seventy genes that “exhibit unique 
genetic changes and likely contribute to giraffe’s unique features.” 44 According to 
the authors, about two-thirds of those genes have specific roles in regulating 
skeletal, neural, and/or cardiovascular development, and probably played a role in 
the evolution of the giraffe's long neck, modified nerves, and turbocharged heart 
(needed to pump blood to the elevated head). 


The 2016 study estimated that the common ancestor of giraffes and okapis lived 
about eleven million years ago, so the time frame is not very different from the gap 
between “walking whales” and fully aquatic cetaceans. Let’s begin by assuming that 
it took only one mutation to modify each of the giraffe’s forty-six distinctive “neck 
genes.” This is surely an underestimate, even if mutations could produce the 
beneficial anatomical changes needed for evolution. But for the sake of argument, 
let’s assume that just one mutation per gene was sufficient for the evolution of the 
giraffe's neck—forty-six mutations in all. 45 

So now let’s extrapolate from that figure to estimate how many mutations 
would be needed to evolve a whale from a land mammal. Lengthening the neck and 
modifying the heart and nerves in giraffes might be compared to lengthening the 
tail and modifying the muscles and nerves in cetaceans. But that does not include the 
origin of new features such as flukes and dorsal fins, top-of-the-head blowholes 
with their specialized musculature, internal testicles with their counter-current 
heat exchange system, or specialized features for nursing underwater. Unless we 
assume (quite unrealistically) that mutations in a few regulatory genes could 
produce all these effects, it is clear that at least hundreds or thousands of mutations 
would be needed to explain how “walking whales” evolved into modern cetaceans. 

How long does it take for nature to generate and select that many mutations? 
Mutation rates have been experimentally determined for many different 
organisms. 46 Mutations occur in the course of reproduction, so the rate at which 
they occur depends on generation time (the time between birth and sexual maturity) 
and the effective size of the breeding population (not all animals in a population are 
actively breeding at any given time). Also, for a mutation to affect an entire species, 
it must spread from the individual in which it occurs to the entire population. In the 
language of population genetics, it must become “fixed.” 

Neo-Darwinian population geneticists have incorporated these variables into 
standard formulas that estimate how long it takes for mutations to become fixed. A 
2008 study used those formulas to calculate that two mutations in regulatory genes 
could become fixed in fruit flies in a few million years. In humans, however, which 
have much smaller effective breeding populations and longer generation times, the 
process would take more than 100 million years. 47 

Biologist Richard Sternberg has applied this analysis to cetaceans. Large 
mammals (such as the supposed ancestors of cetaceans) tend to have effective 
breeding population sizes comparable to that of humans, but modern whales reach 
maturity much faster, so their generation times are much shorter. Assuming a 


generation time of twenty-five years for humans and five years for the ancestors of 
cetaceans, Sternberg pointed out that fixing just two mutations in the latter would 
take millions of years longer than the time available in the fossil record. 48 So there 
isn't enough time to fix even two mutations, yet we need hundreds or even 
thousands of new mutations. Obviously, eight million years is not long enough to 
accumulate enough accidental mutations to turn a “walking whale” into a real 
whale—even if neo-Darwinian theory were right about the power of mutations 
(which it isn’t). 

It Gets Worse 

In 2016 , a team of paleontologists published a report of their discovery in Antarctica 
of a fossilized whale similar to Basilosaurus. The fossil occurred in rocks previously 
reported to be at least forty-nine million years old—older than some of the so-called 
“walking whales.” This would reduce the time available for land-mammal-to-whale 
evolution from eight million years to practically no time at all—making the 
problem of whale evolution even worse. 

Faced with this problem, the paleontologists who reported the discovery argued 
that the date of forty-nine million years “might be biased.” They argued instead that 
a date no older than forty-six million years was “more consistent” with the fossil 
record of other whales. 49 But adjusting the date to be more consistent with the 
standard story isn’t how empirical science is supposed to work. 50 

So “the sweetest series of transitional fossils an evolutionist could ever hope to 
find” is not so sweet after all. It quickly sours with a little additional digging. 

With enough imagination anyone can invent a story about how land animals 
evolved into whales. But an imaginative story is not empirical science. When the 
materialistic story of whale evolution ignores inconvenient evidence, it is zombie 


science. 


6 THE HUMAN APPENDIX AND OTHER SO- 

CALLED JUNK 


Tn The Origin of Species, Darwin discussed “rudimentary organs,” which 
■^-“from being useless, will be disregarded by natural selection,” He argued that the 
existence of such features cannot be explained by a theory of creation by design: 
Why would a creator make useless organs? But if such features once had functions 
that have been lost, they would make sense from the standpoint of his theory: “On 
the view of descent with modification, we may conclude that the existence of organs 
in a rudimentary, imperfect, and useless condition, or quite aborted, far from 
presenting a strange difficulty, as they assuredly do on the ordinary doctrine of 
creation, might even have been anticipated, and can be accounted for by the laws of 
inheritance,” 1 

Unfortunately, Darwin confused matters when he discussed flowers. The 
female organs of a flower include pistils, but we also find pistils in the male flowers 
of some species. In a female flower the pistil guides pollen tubes to the ovary at its 
base. But of course a male flower lacks ovaries, so what role does the pistil play in it? 
Darwin said the pistil of the male flower “is in a rudimentary state,” So, did he mean 
it’s “useless?” No, the male pistil “remains well developed,., for the purpose of 
brushing the pollen out of the surrounding anthers.” Apparently assuming that all 
pistils performed two functions in primitive flowers, Darwin wrote, “An organ 
serving for two purposes, may become rudimentary or utterly aborted for one, even 
the more important purpose; and remain perfectly efficient for the other,” 2 

So Darwin used “rudimentary” in two senses in The Origin oj Species . In one 
sense it meant having become completely useless, while in another sense it meant 
having lost one function but retained another. 

In The Descent oj Man, Darwin tried to clear up the confusion. He wrote that 
rudimentary organs “are either absolutely useless,,, or they are of such slight 
service to their present possessors, that we cannot suppose that they were developed 
under the conditions which now exist. Organs in this latter state are not strictly 
rudimentary, but they are tending in this direction,” 3 So in The Descent of Man, 
Darwin settled on his first definition of rudimentary, that is, useless. 

In modern literature the term vestigial is most often used to mean what Darwin 


meant by rudimentary in The Descent of Man —that is, wholly useless. So the 
argument for evolution goes something like this: A vestigial structure has no 
purpose, so it cannot be explained by a theory of creation; instead, it is evidence of 
descent with modification from an ancestral structure that was once useful. 

The Human Appendix 

One OF the vestigial structures Darwin listed was the human appendix: “Not only is 
it useless, but it is sometimes the cause of death,” 4 

The human appendix is a blind-ended tube several inches long that extends from 
a pouch where the small intestine joins the large intestine. It is also called the 
“vermiform” appendix, meaning worm-like (See Figure 6-1), 

But we now know that the human appendix is not useless. Instead, it has at least 
two functions: One is to help fight infections; the other is to provide a safe haven for 
beneficial bacteria. 

Fighting infections : The appendix, as it turns out, is part of the human immune 
system. This system fights infections by recognizing molecules called antigens on 
the surfaces of harmful viruses and bacteria, then producing antibodies that lock 
onto those antigens to target the harmful cells for destruction. These functions are 
performed primarily by blood cells called “lymphocytes,” which interact with other 
cells in “lymphoid tissues.” There are many lymphoid tissues in the human body; 
tonsils are among them, 

British anatomist Richard Berry reported that the human appendix “is 
characterized by its large amount of lymphoid tissue,” In fact, the appendix “well 
deserves the name which has been applied to it of ‘abdominal tonsil.’” Berry 
concluded that the appendix “is not, therefore, a vestigial structure,” 5 



FIGURE 6-1. THE HUMAN APPENDIX: The appendix is a worm-like structure extending from a pouch 
near the spot where the small intestine joins the large intestine in the lower right abdomen. 


Berry provided this insight not recently, but all the way back in 1900. Other 
scientists have since confirmed this view. In 1978, Chilean biologist Pedro 
Gorgollon used an electron microscope to show that the appendix, at least in 
children up to twelve years old, is “a well-developed lymphoid organ, suggesting 
that it has important immunological functions.” 6 American anatomist Dale 
Bockman wrote in 1983 that the human appendix is a “prominent example” of 
lymphoid tissue “whose function is to react to the wide variety of antigens present in 
the gastrointestinal tract.” 7 In 1991, an international team of biologists reported 
that lymphocytes from the appendix express higher levels of an immunologically 
important molecule than lymphocytes from elsewhere in the body, 8 and in 1998 
Italian anatomist Giacomo Azzali documented the “intense” activity of lymphocytes 
in the appendix. 9 In 2004, Pakistani biologist Aliya Zahid wrote that instead of 
being “an evolutionary remnant of little significance to normal physiology,” the 
appendix is “one of the guardians of the internal environment of the body from the 
hostile external environment.” 10 

Sheltering beneficial bacteria: In addition to defending the body against 
harmful bacteria, the human appendix provides shelter for beneficial bacteria. 
Certain kinds of bacteria in our intestines help us to digest food and supply us with 
needed vitamins. In cases of severe diarrhea, when beneficial bacteria are flushed out 
along with harmful bacteria, the former need to be replenished in order to restore 
good health. In 2007, American biologists Randal Bollinger and William Parker 
and their colleagues suggested that the human appendix might serve as a “safe 
house” for beneficial bacteria so they can re-colonize the intestine after diarrhea. 11 

Subsequent research supported their suggestion. In 2011, medical researcher 
Gene Im and his colleagues reported that patients who had had their appendices 
removed were at increased risk for a serious form of recurrent diarrhea. 12 
According to French scientist Michel Laurin and his colleagues, the idea that the 
appendix is a “safe-house for beneficial bacteria is supported by a host of 
observations in immunology and microbiology, and is consistent with observations 
made by medical science.” Laurin and his colleagues therefore concluded that the 
human appendix “cannot be considered a vestige,” 13,14 

Yet Darwin's followers continue to call the appendix vestigial. In a 2006 book 
titled Why Darwin Matters, Michael Shermer wrote that “humans are replete with 


useless vestigial structures, a distinctive sign of our evolutionary ancestry.” One of 
those “useless vestigial structures,” according to Shermer, is the human appendix. 15 
A website updated in 2016 titled “Understanding Evolution,” which is maintained by 
the University of California at Berkeley, explains that “all life bears the scars of its 
history — including humans. Our awkward wisdom teeth and appendix are simply 
historical holdovers that evolution has not managed to rid us of.” 16 

There is a holdover here, but it’s not the appendix. It’s Darwin's now hopelessly 
outdated view that the appendix is useless and therefore vestigial. 

Even some recent biology textbooks perpetuate the myth. The 2014 edition of 
Raven and Johnson's Biology tells students that the human appendix “is apparently 
vestigial,... Although some functions have been suggested, it is difficult to assign 
any current function to the human vermiform appendix.” The textbook concludes, 
“It is difficult to understand vestigial structures such as these as anything other 
than evolutionary relicts, holdovers from the past,” Thus “they are readily 
understandable as a result of descent with modification.” 17 

Useless Organ, or Useless Argument? 

In 1981, Canadian biologist Steven Scadding wrote, “The entire argument that 
vestigial organs provide evidence for evolution is invalid.” Scadding pointed out that 
anatomical and experimental evidence indicated that the human appendix, once 
thought to be vestigial, actually functions as a lymphoid organ, Scadding 
concluded, “Vestigial organs represent simply a special case of homologous organs, 
i.e. structures similar in fundamental structure, position, and embryonic 
development, but not necessarily in function,” Thus vestigial organs “provide no 
special evidence for the theory of evolution,” 18 

Another Canadian biologist, Bruce Naylor, called Scadding's argument 
“erroneous” and demanded “an immediate and forceful response” lest it “provide 
ammunition” for creationists. According to Naylor, “vestigial” does not mean 
useless, but “surviving in small or degenerate form,” so an organ with some function 
can still be considered vestigial. He also argued that, according to the design 
argument, “perfectly designed organisms necessitated the existence of a creator,” but 
“Darwin was able to show that organisms are often something less than perfectly 
created machines” and thus better explained by evolution, Naylor concluded that 
vestigial organs “provide one of the more powerful evidences for the theory of 
evolution” and that “the theory of special creation (and the argument from ‘design'), 
whatever its theological attributes, has been convincingly falsified scientifically,” 19 


Scadding replied, “The entire argument of Darwin and others regarding 
vestigial organs hinges on their uselessness and inutility." Otherwise, he explained, 
the argument from vestigiality is nothing more than an argument from homology, 
and “Darwin treated these arguments separately recognizing that they were in fact 
independent." In other words, if an organ in Species A accomplishes one purpose, 
and a similar organ in Species B accomplishes some other useful purpose, the 
organs could be homologous, but a homology inference should not be conflated 
with an argument for evolution from “bad design." 

Scadding also objected that Naylor's “less than perfectly designed" argument 
was “based on a theological assumption about the nature of God," namely, that God 
would not create “less than perfectly created machines." Scadding concluded, 
“Whatever the validity of this theological claim, it certainly cannot be defended as a 
scientific statement, and thus should be given no place in a scientific discussion of 
evolution.” 20 

Zombie Science vs* Scadding 

In 2003, some defenders of evolution blasted people who cite Scadding's argument 
against using vestigial organs as evidence for evolution. According to Reed 
Cartwright and Douglas Theobald, such people ignore Naylor's criticisms, and 
“the failure to note that a subsequent paper raised objections demonstrates the 
poverty of their position. If they were not aware of Naylor's response, they are 
guilty of poor scholarship. On the other hand, if they were aware of it, then they 
are guilty of misrepresentation.” 21 

But Cartwright and Theobald ignored the contents of Scadding’s reply to 
Naylor, and simply repeated Naylor's re-definition of vestigiality and his claim that 
vestigial structures need to be functionless only with respect to their original 
purposes. By their own logic, then, these writers are guilty either of poor 
scholarship or willful misrepresentation. 

In 2009, Jerry Coyne wrote that the appendix is one of “many vestigial features 
proving that we evolved." According to Coyne, “our appendix is simply the remnant 
of an organ that was critically important to our leaf-eating ancestors, but of no real 
value to us.” Coyne acknowledged that the human appendix “may be of some small 
use,” since it “may function as part of the immune system," and it may provide “a 
refuge for useful gut bacteria." Nevertheless, Coyne argued, “the appendix is still 
vestigial, for it no longer performs the function for which it evolved," 22 

Coyne doesn't establish his remnant claim independently. And in any case, if 


“vestigial" is redefined to mean change of function rather than lack of function, then 
the word would describe many structures never before considered vestigial. For 
example, if the human arm evolved from the foreleg of a four-footed mammal, then 
the human arm would be vestigial because its original function has changed. This is 
not what most people mean by vestigial. 23 

Some defenders of evolution have argued that the pelvic bones of whales are 
vestigial. In 2014, however, a team of scientists published evidence that a cetacean’s 
pelvis plays an essential role in reproduction. According to one news report, 
“common wisdom has long held that those bones are simply vestigial," but the new 
research “flies directly in the face of that assumption.” The news report quoted one 
of the scientists: “Our research really changes the way we think about the evolution 
of whale pelvic bones in particular, but more generally about structures we call 
‘vestigial.’" 24 

Biologist Paul Z. Myers, a vocal defender not only of evolution but also of 
materialism, was furious. He criticized the scientist quoted in the 2014 news report 
for “parroting common misconceptions about vestigial organs.” According to 
Myers, “an organ is vestigial if it is reduced in size or utility compared to 
homologous organs in other animals.’’ 25 To support his point, Myers quoted 
Darwin’s confused comment about male pistils, but Myers ignored Scadding’s 
argument that “vestigiality" then reduces to homology. Myers also ignored the fact 
that whale hips fulfill their role in reproduction just fine. 

Human Tails? 

MIDWAY THROUGH embryo development, the spinal column of a human fetus (and 
the fetuses of some other vertebrates) projects beyond the rest of the body (See 
Figure 3-2). Darwin considered this evidence that humans are descended from 
animals with tails. After development is complete, the spinal column in humans and 
some apes ends in a small triangular bone called the “coccyx." The coccyx consists of 
three to five vertebrae that are fused together in most adult humans. 26 

Darwin regarded the human coccyx as a rudimentary tail. “Though 
functionless as a tail,” he wrote, it “plainly represents this part in other vertebrate 
animals." He argued that rudimentary organs, being useless, “are no longer 
subjected to natural selection. They often become wholly suppressed. When this 
occurs, they are nevertheless liable to occasional reappearance through reversion,” 
and “in certain rare and anomalous cases” the coccyx has been known “to form a 
small external rudiment of a tail." 27 


We now know that the human coccyx is not useless. It is actually an important 
attachment point for various muscles, tendons and ligaments. Nevertheless, it is 
true that in very rare cases a human baby is born with an external projection in its 
lower back. 

Actual cases ; Such a projection usually consists of skin-covered fat and contains 
some blood vessels, nerves, and muscle. In 1984, pathologists Anh Dao and Martin 
Netsky classified projections at or near the base of the spine into two groups: “true 
tails,” which are fleshy protuberances consisting of skin-covered fat and some blood 
vessels, nerves and muscle, but no bones; and “pseudotails,” which are pathological 
deformities of the spine and spinal cord. 28 The labels are misleading, because the 
true tails of animals such as cats and monkeys contain vertebrae. So the “true tails” 
of Dao and Netsky are nothing like the functional tails of other animals. 

According to Dao and Netsky, “the true, or persistent, vestigial tail of humans 
arises from the most distal [outer] remnant of the embryonic tail.” 29 In 1989, 
however, pediatric neurosurgeons Sarah Gaskill and Arthur Marlin reported that 
Dao and Netsky’s so-called “true tails” are sometimes associated with spinal cord 
defects that if left uncorrected “may ultimately cause permanent neurological 
damage.” Furthermore, such projections can occur in locations other than the tail 
end of the embryonic spine. This fact, they argued, “would tend to discount the 
hypothesis that these tails are remnants from early development.” 30 

In 2004, embryologists Fabiola Muller and Ronan O’Rahilly wrote that the 
projection at the lower end of a human embryo “does not produce even a temporary 
‘tail' in the human.” They argued that the term tail-bud “should be used for tailed 
species only, and thus is not appropriate for the human.” 31 

In 2005, neurosurgeon Daniel J. Donovan and neurologist Robert C. Pedersen 
wrote, “Conclusions regarding the evolutionary significance of the tail and 
distinctions between true tail and pseudotail are clinically unimportant and should 
be abandoned.” 32 In 2014, pediatric neurosurgeon Michael Egnor wrote that he 
found the distinction between true tails and pseudotails meaningless. Fie had 
operated on quite a few children who had what some people would call a “tail,” but 
“none of them— and none of the reports in the literature that I know of—are 
actual tails.” Egnor concluded that a human “tail” is just a birth defect, and “there is 
no reason whatsoever to associate it with any sort of 'evolutionary regression or 
any such nonsense.” 33 

A phony case : In 2014, physicist Karl Giber son engaged in a public discussion 


with philosopher of science Stephen Meyer on the question “Should Christians 
Embrace Darwin?” 34 During the discussion Giberson defended evolution and 
Meyer criticized it. Giberson argued that nature is full of examples of bad design, 
and (according to his account of the exchange) to make his point he “showed 
pictures of otherwise healthy humans” who had been born with tails. He asked 
rhetorically why the human genome contains instructions for such features, and he 
answered: “The scientific explanation is that we inherited these instructions from 
our tailed ancestors but the instructions for producing them have been shut off in 
our genomes.,,. Sometimes the ‘ignore these genes' message gets lost in fetal 
development, however, and babies are born with perfectly formed, even functional 
tails,” 35 

Giberson showed the picture reproduced in Figure 6-2. It turns out that it was 
a photoshopped fake, though Giberson apparently didn’t know it at the time. 36 



FIGURE 6-2. THE PHOTOSHOPPED HUMAN TAIL GIBERSON USED AS EVIDENCE FOR 
EVOLUTION: Human baby with tail. Copyright by Larry Dunstan/Science Photo Library. 


He subsequently apologized for using the faked photograph, though he 
insisted that what he did was no worse than accidentally showing a picture of Plato 
when talking about Aristotle. 37 Actually, it was more like using a photoshopped 
picture of Plato as evidence that Plato was Aristotle. Despite his embarrassing gaffe, 


Giberson continued to maintain that human tails do provide evidence for evolution. 


Junk DNA 

As WE saw in Chapter 4, Francis Crick argued in 1958 that the function of DNA is 
to specify the amino acid sequences of proteins? 8 The assumption that proteins 
build the body led to the idea of a “genetic program” that specifies the principal 
features of an organism? 9 

By 1970, however, biologists knew that most of our DNA does not encode 
proteins. In 1972, biologist Susumu Ohno published an article wondering why 
there is “so much ‘junk’ DNA in our genome,” 40 In 1976, Richard Dawkins offered 
an explanation based on evolutionary thinking: 

It appears that the amount of DNA in organisms is more than is strictly 
necessary for building them: A large fraction of the DNA is never translated 
into protein. From the point of view of the individual organism this seems 
paradoxical. If the ‘purpose’ of DNA is to supervise the building of bodies, it 
is surprising to find a large quantity of DNA which does no such thing. 
Biologists are racking their brains trying to think what useful task this 
apparently surplus DNA is doing. But from the point of view of the selfish 
genes themselves, there is no paradox. The true ‘purpose’ of DNA is to 
survive, no more and no less. The simplest way to explain the surplus DNA 
is to suppose that it is a parasite, or at best a harmless but useless passenger, 
hitching a ride in the survival machines created by the other DNA, 41 

Then in 1980, two papers appeared back to back in the journal Nature : “Selfish 
genes, the phenotype paradigm and genome evolution,” by W, Ford Doolittle and 
Carmen Sapienza, and “Selfish DNA: the ultimate parasite,” by Leslie Orgel and 
Francis Crick. The first paper argued that many organisms contain “DNAs whose 
only ‘function’ is survival within genomes,” and that “the search for other 
explanations may prove, if not intellectually sterile, ultimately futile.” 42 The second 
argued similarly that “much DNA in higher organisms is little better than junk,” 
and its accumulation in the course of evolution “can be compared to the spread of a 
not'too'harmful parasite within its host,” Orgel and Crick concluded that since 
such DNA probably has no function, “it would be folly in such cases to hunt 
obsessively for one.” 43 

Fortunately for the advance of empirical science, some biologists disagreed with 
this neo-Darwinian interpretation, Thomas Cavalier-Smith considered it 


“premature” to dismiss non-protein-coding DNA as junk, 44 and Gabriel Dover 
wrote that “we should not abandon all hope of arriving at an understanding of the 
manner in which some sequences might affect the biology of organisms in 
completely novel and somewhat unconventional ways.” 45 So some biologists were 
skeptical of the notion of junk DNA from the very beginning, though most 
accepted it. 

Using Junk DNA to Bash Design 

DEFENDERS OF evolution have cited junk DNA to argue for neo-Darwinism, and as 
is so often the case, they also have used the notion to argue against intelligent 
design. In 1994, biologist and textbook-writer Kenneth Miller wrote, “The human 
genome is littered with pseudo-genes [DNA sequences thought to have lost a 
function they once had], gene fragments, 'orphaned' genes, ‘junk’ DNA, and so 
many repeated copies of pointless DNA sequences that it cannot be attributed to 
anything that resembles intelligent design.” Miller continued: 

If the DNA of a human being or any other organism resembled a carefully 
constructed computer program, with neatly arranged and logically 
structured modules each written to fulfill a specific function, the evidence of 
intelligent design would be overwhelming. In fact, the genome resembles 
nothing so much as a hodgepodge of borrowed, copied, mutated, and 
discarded sequences and commands that has been cobbled together by 
millions of years of trial and error against the relentless test of survival.” 46 

In 2005, biologist and textbook-writer Douglas Futuyma wrote that we can 
“identify several patterns that confirm the historical reality of evolution,” One of 
those patterns is that “every eukaryote’s genome contains numerous nonfunctional 
DNA sequences.” Such patterns are “inconsistent with the notion that an 
omnipotent Creator, who should be able to adhere to an optimal design, provided 
them.” 47 

The next year Michael Shermer asked “why the Intelligent Designer added to 
our genome junk DNA,” According to Shermer, “rather than being intelligently 
designed, the human genome looks more and more like a mosaic of mutations, 
fragment copies, borrowed sequences, and discarded strings of DNA that were 
jerry-built over millions of years of evolution.” 48 The same year Francis Collins 
argued in his book The Language oj God that “junk DNA” provides evidence for 
evolution, though he later stopped using the term in light of new evidence that such 


DNA is functional. 49 

In 2007 philosopher Philip Kitcher published a book in which he argued that 
“if you were designing the genomes of organisms, you would certainly not fill them 
up with junk." Yet “the most striking feature of the genome analyses we now have is 
how much apparently nonfunctional DNA there is.” According to Kitcher, “From 
the Darwinian perspective all this is explicable.” 50 

The same year Kitcher's book was published, however, biologists published 
preliminary evidence that so-called “junk DNA” is not junk after all. 

The ENCODE Project 

The FIRST draft of the human genome was published in 2003, but it merely 
provided a catalog of DNA sequences and did not shed any light on how they 
functioned. So a second project, called ENCODE (for EN-Cyclopedia Of DNA 
Elements), was undertaken to investigate the functions of DNA sequences. 
ENCODE published its first results in 2007. 

After sampling one percent of the DNA in a human cell, the ENCODE team 
reported that they had found “convincing evidence that the genome is pervasively 
transcribed,” with a majority of its nucleotide subunits being represented in RNA 
transcripts. 51 Furthermore, although it was previously thought that only one 
strand (the “sense” strand) of DNA is transcribed into RNA, the evidence showed 
that both strands are transcribed. A 2008 report concluded that “antisense 
transcripts thus appear to be a pervasive feature of human cells.” 52 

Not only were RNAs being transcribed from much of our so-called “junk 
DNA,” but more and more of those RNAs were also turning out to serve important 
functions. 55 Two classes of non-protein-coding DNA that many biologists believed 
were junk are Long Interspersed Nuclear Elements (LINEs) and Short Interspersed 
Nuclear Elements (SINEs), In 2007, British biologists reported that RNAs 
transcribed from LINEs are responsible for silencing a gene expressed in human 
fetuses but not adults. 54 

Then in 2009, American biologists showed that RNAs transcribed from SINEs 
help to control gene expression and concluded that this “has refuted the historical 
notion that SINEs are merely junk DNA’.” 55 The same year other regions of so- 
called “junk” DNA were discovered to play an essential role in placental 
development. As a British biologist noted in 2009, it “used to be an open question” 
whether these regions “simply represented junk or selfish DNA” but they are now 


known to make “a specific contribution to normal physiology.” 56 

In September 2012, over four hundred ENCODE researchers reported much 
more comprehensive evidence in thirty articles published in Nature , Genome 
Research , and Genome Biology. 5, They concluded that the data enabled them to 
“assign biochemical functions for 80% of the genome.” 58 Since the project had not 
sampled all cell types, the final figure was expected to be even higher. 

Since 2012 there has been a virtual flood of new reports of functions in RNAs 
transcribed from non-protein-coding DNA. Such RNAs help to specify the three- 
dimensional structure of chromosomes, 59 ' 60 and their three-dimensional 
positioning inside the nucleus, 61 ' 6 - both of which have profound effects on gene 
expression. Non-protein-coding RNAs are involved in fat metabolism, 6 ^ 64 
maintenance of the immune system, 65 ’ 66 and proper functioning of stem cells. 67 ' 68 
Non-protein-coding RNAs also are necessary for the development of nerve cells 
and the nervous system, 69,70 for bone cells and the skeleton,' 1,72 and for 
muscles. 73,74 More functions of such RNAs are discovered every month. 

So the evidence demonstrates that most of our DNA is transcribed into RNA 
and that many of those RNAs have biological functions. The idea that most of our 
DNA is junk, it would seem, is dead. 

But Wait—Evolution Requires Junk DNA! 

ACCORDING TO some evolutionary biologists, however, “junk DNA” is very much 
alive because evolutionary theory demands it. Canadian biologists Alexander 
Palazzo and T. Ryan Gregory point out that less than ten percent of sequences are 
conserved (that is, similar) between humans and other mammals. Evolutionary 
theory attributes sequence conservation to function, and Palazzo and Gregory 
argue that uncon-served sequences are not functional, so the number of human 
sequences that are functional must be much less than the eighty percent reported by 
ENCODE. 75 

Yet function has been identified in many non-protein-coding RNAs whose 
sequences have not been conserved. 76 As the subtitle of a report in the journal 
Trends in Genetics put it, a “lack of conservation does not mean lack of function.” 77 
So any estimate of functionality based on sequence conservation is an 
underestimate. 

Nevertheless, defenders of evolution continue to argue that functionality in 
human DNA is closer to ten percent than eighty percent. In 2013, W. Ford 


Doolittle (who argued for junk DNA in 1980) distinguished between two 
definitions of function: “causal role” (whatever does not occur after deleting or 
blocking the expression of a region of DNA) and “selected effect” (whatever has 
been or is subject to natural selection). According to Doolittle, only the latter is 
really significant. 78 Several dozen members of the ENCODE team replied that 
there are three ways to approach biological function: The genetic approach 
observes the consequences of perturbing DNA, the evolutionary approach 
measures selection, and the biochemical approach measures molecular activity. 
Each approach has its strengths and limitations, and the results from ENCODE 
“reinforce the principle that each approach provides complementary information 
and that we need to use combinations of all three to elucidate genome function in 
human biology and disease.” 71 " Nevertheless, Doolittle insisted that “only ‘in the 
light of evolution' does biology make sense,” so the evolutionary approach takes 
priority, 80 If this means labeling functional DNA junk, so be it. 

In 2013, biologist Dan Graur criticized the “evolution-free gospel of 
ENCODE” and accused its researchers of “playing fast and loose with the term 
‘function/ by divorcing genomic analysis from its evolutionary context.” 81 In a 
lecture at the University of Houston, Graur argued that “if the human genome is 
indeed devoid of junk DNA as implied by the ENCODE project, then a long, 
undirected evolutionary process cannot explain the human genome.” In other 
words: “If ENCODE is right, then evolution is wrong,” But for Graur, evolution 
can’t be wrong. His solution to the problem? “Kill ENCODE,” 82 

So zombie science insists paradoxically both that DNA is the secret of life and 
that most of it is junk. On both counts, zombie science is wrong. 

Evolution as a Science-Stopper 

In SPITE of the evidence, defenders of evolution continue to insist that the human 
appendix, the human tail, and most non-protein-coding DNA sequences are useless 
leftovers from a long process of unguided evolution. 

One of the surest ways to discourage empirical research into the possible 
functions of a feature is to decide at the outset that it has none, British anatomist 
Arthur Keith wrote in 1912 that “for many years the appendix vermiformis has 
been regarded as one of the vestigial structures of man's body, an opinion which has 
prejudiced us against any real endeavor to discover its nature and function.” 83 

Maybe there are biological features that really have no significant function, but 


any theory that claims non-function at the outset obstructs scientific progress. 

Evolution is not just zombie science. From the perspective of empirical science, it 
may also be the biggest science-stopper in history. 



7 THE HUMAN EYE 


T he human eye, once thought to be a major stumbling block for 
Darwin's theory, has now become an icon of evolution. But it serves as an icon 
in two very different ways: First, defenders of evolution argue that eyes can evolve 
very easily. Second, alleged flaws in the human eye are used as evidence for 
unguided evolution and against intelligent design. 

In The Origin of Species Darwin included a chapter titled "Difficulties On 
Theory,” and in one of its sections he discussed "organs of extreme perfection and 
complication.” Chief among these is the eye: "To suppose that the eye, with all its 
inimitable contrivances for adjusting the focus to different distances, for admitting 
different amounts of light, and for the correction of spherical and chromatic 
aberration, could have been formed by natural selection, seems, I freely confess, 
absurd in the highest possible degree.” Yet Darwin immediately suggested a way to 
overcome the difficulty: 

If numerous gradations from a perfect and complex eye to one very 
imperfect and simple, each grade being useful to its possessor, can be shown 
to exist; if further, the eye does vary ever so slightly, and the variations be 
inherited, which is certainly the case; and if any variation or modification in 
the organ be ever useful to an animal under changing conditions of life, then 
the difficulty of believing that a perfect and complex eye could be formed by 
natural selection, though insuperable by our imagination, can hardly be 
considered real. 1 

Numerous Gradations? 

MODERN ANIMALS do, indeed, have eyes that range from relatively simple to very 
complex. Flatworms have eyespots that consist of a single layer of photosensitive 
cells. Jellyfish also have simple eyespots, though box jellyfish have additional eyes 
that are more complex, 2 The giant clam and the chambered nautilus have pinhole 
eyes, with light-sensing cells inside a deep pit with a small opening,’ Insects have 
compound eyes that generally consist of thousands of individual photoreceptor 
units called "ommatidia.” Shrimp also have compound eyes. Cephalopods and 
vertebrates have camera eyes, each with a single lens that focuses incoming rays on 


light-sensing cells at the back of the eyeball, (Cephalopods, from the Greek words 
meaning “head” and “foot,” are mollusks with tentacles growing from their heads. 
An octopus and a squid are cephalopods.) 

In 1977, zoologist Luitfried von Salvini-Plawen and evolutionary biologist 
Ernst Mayr published a comprehensive review of the distribution of various kinds 
of eyes in modern animals. The presence of similar eyes in unrelated species 
(cephalopods and vertebrates are just one example) convinced the authors that eyes 
must have originated independently some forty to sixty-five times in the history of 
life. Indeed, they argued, eyes are so oddly distributed in the various phyla that they 
cannot be placed into a single phylogenetic tree. In other words, the distribution of 
eyes would seem to be a problem for Darwin's theory that all animals have 
descended from a common ancestor. Nevertheless, Salvini-Plawen and Mayr 
managed to conclude, “The original purpose of our investigation had been to test 
the validity of Darwin's assertion that the evolution of eyes is no stumbling block for 
his theory of natural selection. As we have seen, Darwin passed this test with flying 
colors.” 4 

But do the many kinds of eyes in modern animals actually provide the 
“numerous gradations” needed by Darwin’s theory? Not really. 

The Fossil Record 

WHAT Darwin's theory needs is not a range of eyes that exists in the present, but a 
range over the history of life: Not a horizontal slice of time, but a vertical one. If the 
eyes of early animals started out “very imperfect and simple,” and eyes in some phyla 
gradually became more perfect and complex in the course of geological time, that 
might constitute evidence for Darwin’s theory. 

But complex eyes were already present in some of the earliest animals. Trilobites 
are extinct members of the arthropod phylum, which includes modern insects and 
crustaceans (such as shrimp). When trilo-bites first appeared in the Cambrian 
explosion, many of them possessed compound eyes that were “already of a highly 
developed type,” 5 According to trilobite expert Riccardo Levi-Setti “some of the 
recently discovered properties of [a] trilobite’s eye lenses represent an all-time feat of 
function optimization,” What does this signify? Levi-Setti continues: 

We are confronted here with a very successful scheme of eye structure: the 
composite or compound eye, made of arrays of separate optical elements, 
the ommatidia, pointing in slightly diverging directions and each 


performing an identical function,,,. Evidence of the success of such a 
scheme is widespread experience, since the eyes of insects and crustaceans, in 
fact of most arthropods, still follow a design closely related to that 
developed by trilobites. 6 

Other Cambrian findings only make matters worse. In 2011, a team of 
paleontologists reported the discovery in Australia of Early Cambrian non-trilobite 
arthropods with well-developed eyes. According to the report, the eyes’ “finer 
features such as ommatidial lenses are preserved in superb detail and three- 
dimensional relief,” The ommatidia show specializations that are “otherwise 
unknown in the Early Cambrian,” but are comparable to those of modern 
dragonflies. The team concluded that “highly developed vision in the Early 
Cambrian was not restricted to trilobites.” 7 

Highly developed vision may not have been restricted to arthropods, either. 
Fossil eyes have been reported in Cambrian cephalopods and vertebrates, leading an 
international team of paleontologists to conclude in 2013, “The available fossil 
record illustrates that the Cambrian explosion spawned the simultaneous birth of 
the principal invertebrate compound eye and the vertebrate camera-style eye,” b 

Did the complex eyes in the Cambrian explosion evolve from simpler eyes that 
preceded it? In 2004 a team of paleontologists reported the discovery of tiny worm¬ 
like Precambrian animals with external pits the team speculated might be “the 
remains of external sensory structures.” 9 According to Swedish biologist Dan-Eric 
Nilsson, the team had described “the oldest known fossil animal with eyes.” 10 After 
examining the remains more closely, however, another team of paleontologists 
concluded in 2012 that the features reported by the first team were “effects of 
mineralization that do not represent biological tissues.” Not only were the eyes not 
eyes; the fossils were not even animals! 11 

So fossil animals provide no more help for Darwin's theory than modern 
animals. Yet defenders of evolution still believe that eyes evolved gradually before 
the Cambrian, In other words, they invoke ghost lineages. 

No evidence? No problem, at least for zombie science 

A Master Control Gene? 

Swiss biologist Walter Gehring and his colleagues reported in 1994 that fruit 
flies, mice, and humans have a very similar gene involved in eye development. 
Mutations in the gene, called Pax-6, result in reduced or missing eyes. Noting that 


Pax-6 is also found in worms, squids, birds, and fish, Gehring and his colleagues 
suggested that Pax-6 is a “master control gene” that initiates eye development 
throughout the animal kingdom. They also suggested that Salvini-Plawen and 
Mayr's conclusion that mouse and fly eyes evolved independently “has to be re¬ 
examined” because of the similarity of their Pax-6 genes, 12 

In 1995, Gehring and some other colleagues reported experiments in which 
they artificially caused a fruit fly’s Pax-6 gene to be expressed in places outside the 
eyes. They were thereby able to induce eyes on the wings, legs, and antennae. These 
ectopic (out-of-place) eyes “appeared morphologically normal and consisted of 
groups of fully differentiated ommatidia with a complete set of photoreceptor cells,” 
though there was no evidence they could transmit images to the brain. Gehring and 
his colleagues also inserted mouse Pax-6 into a fruit fly embryo, activated it outside 
the normal eye, and thereby induced the formation of ectopic eyes. The eye 
structures, however, were fruit fly-type compound eyes and not mouse-type camera 
eyes. 13 

Gehring and his colleagues subsequently reported that squid Pax-6, like mouse 
Pax-6, can also induce ectopic eyes in fruit fly embryos, though again the eyes were 
fruit fly eyes, not squid eyes. 14 Reciprocally, fruit fly Pax-6 can induce ectopic eyes 
in frog embryos, though the eyes are frog eyes rather than fruit fly eyes, 15 

Gehring’s claim that Pax-6 is a master control gene for the formation of eyes 
has at least two problems. The first is that a fruit fly has five eyes: its two compound 
eyes and three simple eyes (called “ocelli”) in the center of its forehead, Pax-6 affects 
the development of the two compound eyes but does not affect the ocelli, 16 If Pax-6 
is a master control gene for eye formation, why isn't it involved in the formation of 
the fly’s simple eyes? 

The second (and more serious) problem is that the very experiments used to 
support the claim that Pax-6 is a master control gene actually contradict it. If Pax-6 
were in control, the fruit fly gene would presumably generate a fruit fly eye, the 
mouse gene a mouse eye, the squid gene a squid eye, and so on. In fact, Pax-6 is not 
a master control gene at all; it is just a switch. The ignition switch from a car can be 
installed into a boat or an airplane and serve the same function. But the car's 
ignition switch doesn't turn a boat or an airplane into a car. Calling an ignition 
switch a “master control device” doesn't tell us anything about the nature or origin 
of the vehicle in which it is found. 

Pax-6 is just one example of a remarkable and widespread phenomenon in 


embryos: An identical or very similar gene can switch on a developmental pathway 
in many different kinds of animals—though the resulting structures are determined 
by the species, not the gene. Other examples include the Hox genes mentioned in 
Chapter 3, In every case, the final structure is not determined by Pax-6 or Hox 
genes, but by the organism as a whole. 

Obviously, there is much more to eye development than a “master control gene," 

Gehring and Kazuho Ikeo subsequently wrote that the occurrence of Pax-6 in 
so many phyla is one reason to believe in their common ancestry, but another reason 
is that a separate origin of eyes “in over forty different phyla is not compatible with 
Darwin's theory.” 17 This would have come as news to Salvini-Plawen and Mayr, 
who had concluded in 1977 that Darwin's theory passed “with flying colors.” 

So whether eyes originated over forty times or once, evolution must not be 
doubted. 

Can Eyes Evolve Easily? 

In 1994, Dan-Eric Nilsson and his colleague Susanne Pelger published some 
calculations allegedly showing that eyes can evolve quickly and easily. According to 
Nilsson and Pelger, a camera eye could evolve from a patch of light-sensing cells in 
less than 400,000 years. 18 

Two years before Nilsson and Pelger submitted their article for publication, 
Richard Dawkins gave a lecture in London arguing that natural selection can 
produce complex and seemingly improbable features (such as eyes) by an 
accumulation of small, incremental steps. He devoted about five minutes of his 
lecture to Nilsson's as-yet-unpublished work. According to Dawkins, Nilsson had 
demonstrated how eyes could evolve “in very small steps, on his computer.” 19 

Dawkins continued: Nilsson “assumed that each step, which means each 
mutation, caused only a one percent change in the size of something, like, say, the 
steepness of a cup. He also devised a way of measuring the efficiency of an eye. He 
did this by telling the computer to measure various things about the eye that it had 
just drawn itself. And then the computer worked out, using the rules of physics, 
how good an image that eye would be capable of producing. And the question was, 
with those rules built into it, would there be a smooth gradient of improvement, 
starting out with a flat retina and ending with a proper eye like ours? And you’ve 
guessed it, the answer is yes.” 20 On a screen behind Dawkins flashed a series of ten 
drawings, starting with a flat retina and ending with a camera eye. 


We saw in Chapter 4 that attributing beneficial anatomical changes to 
mutations is biologically unjustified, but let’s overlook that here. 

In 1995, after Nilsson and Pelger's work had appeared in print, Dawkins 
published a book doubling down on his earlier claim. “Is there a smooth gradient of 
change, from flat skin to full camera eye, such that every intermediate is an 
improvement?” he asked. And he answered: 

Nilsson and Pelger began with a flat retina atop a flat pigment layer and 
surmounted by a flat, protective transparent layer. The transparent layer 
was allowed to undergo localized random mutations of its refractive index. 
They then let their model deform itself at random, constrained only by the 
requirement that any change must be small and must be an improvement on 
what went before. The results were swift and decisive. A trajectory of 
steadily mounting acuity [sharpness of vision] led unhesitatingly from the 
flat beginning through a shallow indentation to a steadily deepening cup, as 
the shape of the model eye deformed itself on the computer screen. 21 

But Nilsson and Pelger had done nothing of the sort. They started out with a 
series of eight drawings to represent what they believed had been the course of eye 
evolution, (Their eight published drawings were different from the ten drawings 
used by Dawkins in his 1991 lecture.) The first drawing was of a flat circular patch 
of light-sensing cells sandwiched between a transparent protective layer and a layer 
of dark pigment. The last was of a camera eye, and the other six drawings were 
hypothetical intermediates between those two. 

Biologically, the drawings were quite unrealistic. First, they were two- 
dimensional, not three-dimensional like real eyes. Second, they ignored all the other 
changes that would have to accompany the deformation of a flat patch, such as 
modifications in head anatomy and nerve connections. Third (and most 
significantly), they assumed the steady, unidirectional evolution of a light-sensing 
patch into a camera eye without any random variations, delays, or deviations from 
the predetermined path. There was no selection against harmful mutations, because 
no harmful mutations were permitted. So the drawings did not really illustrate 
evolution, which is not unidirectional and has no endpoint in mind. Contrary to 
Dawkins’s claim, Nilsson and Pelger did not “let their model deform itself at 
random,” nor did they watch as “the shape of the model eye deformed itself on the 
computer screen.” They just drew some figures that they decided beforehand 
represented evolutionary intermediates between simple and complex eyes. If 


anything, the drawings represented intelligent design/ 2 though of course design 
much less sophisticated than actual eyes, primitive or otherwise. 

According to Nilsson and Pelger, they measured four parameters in their 
drawings: the length of straight structures, the arc length of curved structures, and 
the height and width of the two-dimensional cup formed by the rounding up of the 
layers. Assuming a series of one percent changes in each of these four parameters 
(each change moving unerringly in the direction of forming a camera eye), they 
estimated the number of steps it would take for the first of their drawings to become 
the second, the second to become the third, and so on. Then they added up the 
numbers they had gotten and concluded that “1829 steps of 1% are needed for the 
entire model sequence.” 23 Combining this with some assumptions about variability, 
heritability, selection, and generation time, Nilsson and Pelger calculated that a 
camera eye could easily evolve in about 364,000 years. They concluded, “It is 
obvious that the eye was never a real threat to Darwin's theory of evolution.” 24 

Nilsson and Pelger's calculations gave the illusion that they had quantified a 
natural evolutionary process. But all they had really done was produce some 
imaginative drawings and make some measurements of them. Their “model” 
consisted solely of their drawings, which were not based on any calculations at all. 

So in what sense did Nilsson and Pelger create a “computer model”? None at all, 
A computer model is a program that simulates as realistically as possible something 
that has happened, might have happened, or might happen in the future. In the 
case of the eye, such a program would have started with measurements of the three 
straight lines in the flat patch, applied a formula calculating how those lines would 
transform under random variation and selection, and projected the results of the 
calculations on a computer screen. But Nilsson and Pelger had done exactly the 
opposite. Their result came first, and their calculations came later. 

In 2003, mathematician David Berlinski exposed just how meaningless Nilsson 
and Pelger's calculations were. Berlinski also blasted Richard Dawkins for falsely 
describing their work as a “computer model,” And he blasted Nilsson and Pelger for 
failing to correct Dawkins’s false description, Berlinski rightly described the whole 
affair as “a scientific scandal.” 25 

Nevertheless, Nilsson and Pelger are still cited in biology textbooks and 
scientific articles as having demonstrated mathematically how eyes evolved. Mark 
Ridley’s 2004 textbook Evolution states that Nilsson and Pelger made a computer 
simulation that “allowed the shape of the model eye to change at random,” 
According to Ridley the model eye “then evolved in the computer, with each new 


generation formed from the optically superior eyes in the previous generation; 
changes that made the optics worse were rejected, as selection would reject them in 
nature,” 26 A 2008 article in the Proceedings of the National Academy of Sciences USA 
referred to their work as “computer-based modeling.” 27 And according to a 
Scientific Reports paper published in 2013, “as mathematically predicted by Nilsson 
and Pelger, a patch of light-sensitive epithelial tissue could evolve by natural 
selection into a camera eye within only about 364,000 generations.” 28 

So some imaginative drawings magically evolved into “computer-based 
modeling” that “mathematically predicted” how supposedly easy it is for eyes to 
evolve. Isn't zombie science amazing! 

A Patch of Light-Sensing Cells? 

The SCIENTISTS mentioned above who argued that eyes evolve easily assumed the 
prior existence of light-sensing cells. But this assumption actually requires either 
monumental faith or monumental ignorance about the nature and complexity of a 
“light-sensitive patch.” 

In animal eyes, light detection involves a series of chemical reactions called a 
“phototransduction cascade,” The first chemical in the cascade is “retinal,” a form of 
vitamin A, which changes its shape when light strikes it. The retinal is bound to a 
complex protein called an “opsin” (there are over a thousand different varieties of 
opsin), 29 which changes shape when the retinal does. The opsin's change of shape 
then triggers a chain of chemical reactions that culminates in the generation of a 
nerve impulse. It's true that some single-celled organisms detect light using a single 
molecule unlike retinal or opsin, but the molecule cannot generate a nerve impulse 
that would enable true vision. 30 

In his book Darwin’s Black Box , biochemist Michael Behe argued that the 
human phototransduction cascade is “irreducibly complex,” which he defined as “a 
single system composed of several well-matched, interacting parts that contribute to 
the basic function, wherein the removal of any one of the parts causes the system to 
effectively cease functioning,” 31 According to Behe, an irreducibly complex system 
cannot be the result of natural selection, which kicks in only after the basic function 
is in place. Natural selection might conceivably help to improve an irreducibly 
complex system, but it cannot make one. Walter Gehring and Kazuho Ikeo 
acknowledged this in 1999, writing that the prototypical eye “as pointed out by 
Darwin, cannot be explained by selection, because selection can drive evolution only 
when the eye can function at least to a small extent. Once the prototype has evolved, 


presumably by stochastic [random] events, selection can optimize it.” 32 

But do we have good reasons to believe that random events could start the ball 
rolling? Behe went on to argue that we have good reasons to conclude that they 
can't, and that an irreducibly complex system such as the phototransduction 
cascade is evidence for intelligent design rather than unguided evolution. 

Of course, defenders of evolution rejected Behe’s argument. Among other 
things, they accused him of lacking the imagination to think of a way natural 
selection might have produced irreducibly complex systems. But Behe had 
anticipated that criticism and addressed it in his book, noting that despite decades of 
work and thousands of published articles, the defenders of evolution had failed to 
provide the very explanation they demanded from Behe. “No one had ever explained 
in detailed, scientific fashion how mutation and natural selection could build the 
complex, intricate structures discussed in this book,” 33 he wrote. 

Some recent scientific articles may sound as though they have risen to Behe’s 
challenge, with titles such as “Opening the ‘black box’: The genetic and biochemical 
basis of eye evolution” (2008); 34 “Evolution of opsins and phototransduction” 
(2009) ; 35 “The evolution of photo transduction from an ancestral cyclic nucleotide 
gated pathway” (2010); 36 and “Metazoan opsin evolution reveals a simple route to 
animal vision” (2012). 37 Impressive titles, but the articles don't actually respond to 
Behe's challenge. 

According to the first, which was obviously targeting Behe, opsin “did not 
originate from nothing, nor was it newly breathed into an ancient animal genome by 
a designer. Instead, opsins arose by mutation of an existing receptor to render it 
light-sensitive,” 38 But this was no more than sheer assertion, unsupported by 
evidence. 

The second article offered more imaginative storytelling. It listed some amino 
acid differences between various opsins, and “speculated that an ancestral gene that 
performed a particular function has diversified over the course of evolution and has 
brought new functionality to that organism,” 39 

In a similar vein, the third proposed a phylogenetic tree and inferred from it 
that “the origin of phototransduction in animals may have involved the alteration of 
only a single component—the receptor—allowing gain of light sensitivity” in an 
ancient pathway. 40 The fourth also proposed a phylogenetic tree and inferred from 
it “a simple scenario of opsin evolution. The first opsin originated from the 
duplication of the common ancestor of the [hormone] melatonin and opsin genes,” 


followed by mutations in the duplicates. 41 

All of these were simply speculations, based on hypothetical evolutionary trees, 
imaginary ancestors, and blind faith in the power of mutations. All of them 
presupposed the prior existence of a protein that evolved into retinal-plus-opsin 
with just a few accidental changes. None of the articles even attempted to explain in 
“detailed, scientific fashion" how the ancestral protein might have evolved—much 
less explain the coordinated origin of other parts of the impressively sophisticated 
phototransduction cascade. 

Clearly, the claim that eyes can evolve easily is not based on empirical science. 



FIGURE 7-1. A SIMPLIFIED VIEW OF THE HUMAN EYE AND RETINA: (a) optic nerve; (b) nerve 
cells; (c) rod cell; (d) retinal pigment epithelium (RPE); (e) choriocapillaris; (f) cone cell; (g) Muller cell. 


Bad Design? 

WHILE SOME defenders of evolution argue that eyes can evolve easily, others claim 
that the human eye is badly designed, supposedly proving that it evolved by an 
unguided process. 

In the human eye, as in all vertebrate eyes, the light-sensing cells point towards 
the back of the retina. The nerve cells that transmit signals to the brain are between 
the light-sensing cells and the incoming light (See Figure 7-1), By contrast, in the 
camera eye of a cephalopod the light-sensing cells point toward the incoming light. 

In 1986, Richard Dawkins offered this withering assessment of vertebrate eyes: 

Any engineer would naturally assume that the photocells would point 
towards the light, with their wires leading backwards towards the brain. He 







would laugh at any suggestion that the photocells might point away from 
the light, with their wires departing on the side nearest the light. Yet this is 
exactly what happens in all vertebrate retinas. Each photocell is, in effect, 
wired in backwards, with its wire sticking out on the side nearest the light. 
The wire has to travel over the surface of the retina, to a point where it dives 
through a hole in the retina (the so-called “blind spot”) to join the optic 
nerve. 

Vertebrate eyes work pretty well, Dawkins conceded, but “it is the principle of 
the thing that would offend any tidy-minded engineer!” 42 

Six years later, evolutionary biologist George Williams was even harsher. 
“There would be no blind spot if the vertebrate eye were really intelligently 
designed,” he wrote. “In fact it is stupidly designed,” while “the retina of a squid is 
right side up.” Williams, like Dawkins, attributed the difference to different 
evolutionary histories. 43 

Similarly, in 1994, biologist (and textbook-writer) Kenneth Miller wrote that 
the human eye—“that supposed paragon of intelligent design”—is badly designed. 
“Quite naturally,” he wrote, “you (and any other designer) would choose the 
orientation that produces the highest degree of visual quality. No one, for example, 
would suggest that the neural wiring connections should be placed on the side that 
faces the light, rather than on the side away from it. Incredibly, this is exactly how 
the human retina is constructed.” By contrast, a cephalopod retina is “wired right- 
side-out.” According to Miller, evolution “can explain the inside-out nature of the 
vertebrate eye quite simply.” Miller continued: 

The vertebrate retina evolved as a modification of the outer layer of the 
brain. Over time, evolution progressively modified this part of the brain for 
light-sensitivity. Although the layer of light-sensitive cells gradually 
assumed a retina-like shape, it retained its original orientation, including a 
series of nerve connections on its surface. Evolution, unlike an intelligent 
designer, cannot start over from scratch to achieve the optimal design. 44 

In 2005, biologist Douglas Futuyma published a textbook claiming that “no 
intelligent engineer would be expected to design” the “functionally nonsensical 
arrangement” of nerve cells in the human retina. 45 The same year, biologist Jerry 
Coyne wrote that the human eye is “certainly not the sort of eye an engineer would 
create from scratch.” Instead, “the whole system is like a car in which all the wires to 


the dashboard hang inside the driver's compartment instead of being tucked safely 
out of sight.” Like Dawkins, Williams, Miller, and Futuyma, Coyne attributed this 
to evolution, which “is constrained to operate by modifying whatever features have 
evolved previously. Thus evolution yields fitter types that often have flaws. These 
flaws violate reasonable principles of intelligent design.” 46 

So from the perspective of evolutionary theory, the human eye looks badly 
designed, and the theory provides no incentive to investigate further. But what if we 
look at the human eye from the perspective of function: 1 What if its supposedly bad 
design actually enables it to function better ? 


Advantages of the Inverted Retina 


The TWO main types of light-sensing cells in a vertebrate retina are rods and cones 
(See Figure 7-1, c and f). The former are exquisitely sensitive to light, and they 
function very well in dim light or at night. Indeed, they can detect a single photon. 47 
But they “see” only in black and white. The cone cells are far less numerous than rod 
cells, and they are not as sensitive to light, but they “see” in color. 

Both rods and cones require lots of nutrients and vast amounts of energy. A 
classic textbook on the eye called them “greedy.” 48 In mammals, they have the 
highest metabolic rate of any tissue in the body. 44 About three-quarters of the 
blood supply to the eye flows through a dense network of capillaries called the 
“choriocapillaris,” which is situated behind the retina 50,51 (See Figure 7-1, e). 
Oxygen and nutrients—including modified Vitamin A—are transported from the 
blood in the choriocapillaris to the rods and cones by an intermediate layer of 
specialized cells called the “retinal pigment epithelium” (RPE) 52,53 (See Figure 7-1, 
d). 


In addition to transporting oxygen and nutrients to the hungry rods and cones, 
the RPE performs another essential function. Rods and cones contain stacks of discs 
that are densely packed with light-sensing molecules. In the process of detecting 
light, toxic chemicals are generated that must be removed if the light-sensing cells 
are to continue operating. In 1967, Richard Young showed experimentally that a 
photoreceptor cell continually renews itself by shedding discs at the end closest to 
the RPE and replacing them with newly synthesized discs at the other end. 54 The 
RPE then engulfs and digests the shed discs, neutralizing the toxins. 55 RPE cells can 
even detach themselves and “rove the neural retina cleaning up debris.” 56 

If the rods and cones were to face the incoming light, as evolutionists claim they 


should, the blood-filled choriocapillaris and the RPE would have to be in front of 
the retina, where they would block almost all of the light. By contrast, nerve cells 
are comparatively transparent, and they block very little of the incoming light. 
Because of the high metabolic requirements of rods and cones and their need to 
regenerate themselves, the inverted retina is actually much more efficient than the 
“tidy-minded” design imagined by evolutionary biologists. 

The blind spot is not a serious problem, first of all because it is so small and 
second of all because the blind spot produced by the left eye is not in the same place 
as the blind spot produced by the right eye. This means that in humans with two 
good eyes, the field of vision of one eye covers for the blind spot of the other eye, 
and vice versa. 

Most of the research cited above documenting the essential functions of the 
choriocapillaris and RPE was published before 1986. But Dawkins, Williams, 
Miller, Futuyma, and Coyne didn’t bother to check the scientific literature. They 
simply assumed that evolution is true and that they knew how an eye should be 
designed. Then they concluded that the human eye is badly designed, claimed it as 
evidence for evolution, and ignored the contrary evidence. This is zombie science at 
work, 

Miiller Cells 

THERE is even more evidence that the human eye is well designed. Among the 
specialized cells in the vertebrate retina are Muller cells, first described in the 
nineteenth century. Muller cells extend all the way through the retina, from the 
inner surface to the rods and cones (See Figure 7-1, g). 

In 2007, a team of scientists presented evidence that Muller cells “assume the 
role of optical fibers and reliably transfer light with low scattering from the retinal 
surface to the photoreceptor cell layer,” 57 In 2010, two Israeli physicists published 
calculations showing that the fiber-optic function of Muller cells “is an effective and 
biologically convenient way to improve the resolution of the eye,” Indeed, they 
concluded that the vertebrate retina is “an optimal structure designed for improving 
the sharpness of images.” 58 

When asked about this, Kenneth Miller still insisted that the retina is badly 
designed. “The shape, orientation and structure of the Muller cells help the retina 
to overcome one of the principal shortcomings of its inside-out wiring,” he said. 59 
Muller cells are merely “a retrofit: A successful and highly functional adaptation 
made necessary by the original architecture of the retina, but a retrofit,” 60 


So we are supposed to believe that evolution left us with a flawed retina, then 
provided us with a retrofit to correct the flaw. And we are supposed to ignore 
powerful evidence that the inverted retina provides crucial advantages. There is a 
vision problem here, but it isn’t the one evolutionists are talking about. 

A Textbook Case of Myopia 

The 2014 Raven and Johnson biology textbook ignores the evidence described above 
and informs its readers that “because natural selection can only work on the 
variation present in a population, it should not be surprising that some organisms 
do not appear perfectly adapted to their environments.” It then regurgitates the 
usual claim that “an excellent example of imperfect design is the eye of vertebrate 
animals, in which the photoreceptors face backward, toward the wall of the eye.” By 
contrast, the authors conclude, “the eyes of cephalopods “are more optimally 
designed.” 61 

But are they? The textbook (like George Williams and Kenneth Miller) 
provides no evidence that cephalopod eyes are more optimally designed. As long 
ago as 1984, however, a team of Italian biologists had pointed out that cephalopod 
eyes are physiologically inferior to vertebrate eyes. In vertebrate eyes, the initial 
processing of visual images occurs in the retina, by nerve cells adjacent to the 
photoreceptor cells (See Figure 7-1, b). In cephalopod eyes, nerve impulses from the 
photoreceptor cells must travel all the way to the brain to be processed. According 
to the Italian biologists, cephalopods must therefore transfer visual information 
through fibers “with the drawback of being long and noisy' channels.” The result is 
slower processing and fuzzier signals. Moreover, a cephalopod eye “is just a ‘passive’ 
retina which is able to transmit only information, dot by dot, coded in a far less 
sophisticated fashion than in vertebrates.” 62 

What if the nerve cells that process images were directly behind the 
photoreceptors in a cephalopod eye? Because the photoreceptors cannot be moved 
closer to the lens without producing out-of-focus images, the eye would then have 
to be considerably larger. As two European biologists pointed out in 2009, the 
inverted retina provides a “space-saving advantage.” The vertebrate retina “has thus 
to be considered superior instead of inferior” to a cephalopod retina. 6 ^ 

Yet the evolutionary story continues to be told. “One of the all-time most 
famous examples of quirky designs in nature is the vertebrate retina,” wrote 
American biologist Nathan Lents in 2015. “The photo-receptor cells of the retina 
appear to be placed backward, with the wiring facing the light and the 


photoreceptor facing inward..,. This is not an optimal design for obvious reasons. 
The photons of light must travel around the bulk of the photoreceptor cell in order 
to hit the receiver tucked in the back. It’s as if you were speaking into the wrong end 
of a microphone,” 

According to Lents, “there are no working hypotheses about why the vertebrate 
retina is wired in backwards. It seems to have been a random development that then 
‘stuck’ because a correction of that magnitude would be very difficult to pull off 
with random mutations,... During the evolution of the cephalopod eye, the retina 
took shape in a more logical way, with the photoreceptors facing outward toward 
the light. Vertebrates were not so lucky.” 64 

This story is completely and demonstrably false, but apparently it's just too 
good to give up. Like many other stories we have encountered in this book, it is a 
product of zombie science. 


8 ANTIBIOTIC RESISTANCE AND CANCER 


C HARLES DARWIN DID NOT KNOW ABOUT ANTIBIOTICS (THE WORD was not used 
in its medical sense until the twentieth century), and although people had 
known about cancer for centuries, Darwin did not mention it in The Origin oj 
Species . Darwin’s modern followers, however, use antibiotic resistance and cancer as 
evidence that his theory is true. Indeed, they go further and claim that modern 
medicine needs evolutionary theory to deal with these problems. Thanks partly to a 
new a field called “Darwinian medicine,” antibiotic resistance and cancer have 
become icons of evolution. 

Darwinian Medicine 

In 1991, evolutionary biologist George Williams and psychiatrist Randolph Nesse 
announced the “dawn of Darwinian medicine.” They argued that medicine would 
advance more rapidly “if medical professionals were as attuned to Darwin as they 
have been to Pasteur.” Williams and Nesse listed four areas in which they believed 
that evolutionary theory could provide “new insights into the causes of medical 
disorders.” 

The four areas were infectious diseases, injuries and toxins, genetic diseases, 
and diseases caused by abnormal environments. 1 

The first area (infectious diseases) is discussed below. In the second area, 
Williams and Nesse pointed out that some bodily reactions to injuries and toxins 
(such as swelling and fever) can be beneficial, and they attributed such reactions to 
adaptive evolution. In the third area the authors acknowledged that “Darwinian 
theory has little to contribute” to our understanding of rare single-gene diseases, 
but they argued that common diseases of old age (and aging itself) may be due to 
genes that “can be favorably selected if they also have beneficial effects early in life,” 
In the fourth area, Williams and Nesse maintained that many “diseases of 
civilization” (such as obesity and diabetes) occur because we evolved to live in Stone 
Age conditions, not in the environments of the modern world. 2 

But we don't need “Darwinian medicine” to interpret reactions such as swelling 
and fever. The benefits of fever, for example, were discussed and even experimentally 
documented before Williams and Nesse wrote their 1991 article, with no help from 


evolutionary theory. 3 ' 4 The idea that aging is due to genes that are beneficial early 
in life is mere speculation. And we don’t need evolution to recognize that an 
environment is harmful and devise ways to correct it. In these three areas, 
Darwinian medicine is nothing more than materialistic storytelling. 

Infectious Diseases 

In THE area of infectious diseases, evolutionary biologist Paul Ewald has claimed 
that we can harness evolution to make disease-causing bacteria less harmful. Ewald 
argues that diseases transmitted from person to person tend to be less harmful than 
diseases spread through food or water, because the former require basically healthy 
people for their transmission while the latter can spread even after killing the 
victim. 3 According to Ewald, in a waterborne cholera epidemic the disease-causing 
bacteria “evolve to become more exploitative, using us more extensively as their food 
sources, and thereby become more harmful to us.” If we clean up the water supply, 
however, “then we force the disease organisms to be transmitted only by routes that 
require healthy people. So what we should be finding if we clean up water supplies 
is that we drive the organisms to evolve toward mildness.” 6 

But we don’t need evolutionary theory to know that we should clean up our 
water supplies. Ever since British physician John Snow discovered in the 1840s that 
cholera is spread by contaminated drinking water, public health officials have been 
preventing the disease by ensuring that our drinking water is safe. 7 Evolution had 
nothing to do with it. 

In fact, mortality from all infectious diseases in the West began declining before 
Darwin, due to better nutrition and public health improvements such as clean water 
and better sewage disposal. 8 The decline was also due to improved personal 
hygiene, as the story of Hungarian obstetrician Ignac Semmelweis illustrates. 
While working in an Austrian hospital in 1847, Semmelweis noticed that the death 
rate of mothers from childbed fever was much higher in wards run by medical 
students than in wards run by midwives. He also noticed that the medical students 
would go directly from the morgue to the obstetric ward without adequately 
washing their hands. By simply requiring the medical students to wash their hands 
in a chlorine solution after leaving the morgue, Semmelweis dramatically reduced 
the incidence of childbed fever. 9 

Also without any help from evolutionary theory, modern immunization 
techniques have triumphed over two major infectious diseases: smallpox and polio. 
In the 1790s, English physician Edward Jenner started vaccinating people against 


smallpox, and by 1980 a global immunization campaign had eradicated smallpox 
throughout the world. 10 In 1955, American virologist Jonas Salk developed a 
vaccine against polio, and in 1961 Albert Sabin developed a version that could be 
given orally. As a result, polio cases worldwide have been reduced by ninety-nine 
percent. 11 Evolution had nothing to do with these victories. 

Antibiotic Resistance 

ACCORDING TO advocates of Darwinian medicine, however, there is one aspect of 
infectious diseases that absolutely requires the application of evolutionary theory: 
antibiotic resistance. 

Microbiologists grow bacteria in shallow dishes (named “Petri dishes” after 
German scientist Julius Petri) that contain agar, a jelly-like substance obtained from 
algae. In 1928, English microbiologist Alexander Fleming was growing 
staphylococcus (“staph”) bacteria in his laboratory when he noticed a Petri dish 
contaminated by mold. Remarkably, there were no staph colonies around the mold, 
suggesting that the latter was producing a substance that killed or inhibited the 
bacteria. The mold was a species of Penicillium (another species of which is used to 
make blue cheese), so Fleming called the substance “penicillin,” 1 - 

Fleming was not a chemist, and he was unable to purify and concentrate 
penicillin enough to make it clinically useful. It wasn't until the 1940s that 
Australian pharmacologist Howard Florey and German biochemist Ernst Chain, 
working in England, succeeded in purifying and producing penicillin in large 
quantities. 13 In 1945 Fleming, Florey and Chain shared the Nobel Prize for their 
achievements. 

Penicillin is effective against many diseases, but not against tuberculosis. In 
1944, Russian-born American microbiologist Selman Waksman and his research 
assistant, Albert Schatz, announced the discovery of a substance they obtained from 
soil bacteria that was effective against tuberculosis bacteria. Because the soil 
bacteria were named Streptomyces griseus, Waksman and Schatz called the substance 
“streptomycin,” 14 Waksman was also the first person to use the word “antibiotic” to 
refer to a substance produced by one microorganism that kills or inhibits the 
growth of another. 

Soon after the discovery of streptomycin, American plant physiolo-gist 
Benjamin Duggar collected thousands of soil samples and began a systematic search 
for other antibiotic-producing microorganisms, 15 In 1948, Duggar announced the 


discovery of aureomycin, derived from Streptomyces aureofaciens , 16 Auroemycin was 
the first of a long line of antibiotics called “tetracyclines” because of their chemical 
structure. 

What role did Darwinism play? Evolutionary theory contributed nothing to the 
discovery of antibiotics. Alexander Fleming said in 1945 that while discovering 
penicillin he felt like a pawn “being moved about on the board of life by some 
superior power,” 1 ' Years later, penicillin pioneer Ernst Chain described Darwinian 
evolution as “a hypothesis based on no evidence and irreconcilable with the facts,” 
He went even further: 

This hypothesis willfully neglects the principle of teleological purpose 
which stares the biologist in the face wherever he looks.... These classical 
evolutionary theories are a gross oversimplification of an immensely 
complex and intricate mass of facts, and it amazes me that they were 
swallowed so uncritically and readily, and for such a long time, by so many 
scientists without a murmur of protest, 18 

Selman Waksman, the co-discoverer of streptomycin, was more succinct, 
insisting simply that he saw no role for evolution in the discovery of streptomycin. 
In 1956, he wrote that applying Darwinian assumptions in his work was “totally 
unjustified,” 19 

In 2005, American chemist Philip Skell wrote that “my own research with 
antibiotics during World War II received no guidance from insights provided by 
Darwinian evolution,” Skell was curious whether his experience was the rule or the 
exception, so he “asked more than seventy eminent researchers if they would have 
done their work differently if they had thought Darwin’s theory was wrong. The 
responses were all the same: No,” After reviewing the major biological discoveries of 
the twentieth century, Skell concluded that “Darwin's theory had provided no 
discernible guidance” in any of them but had been brought in afterwards as a 
narrative gloss. 

Even before Florey and Chain had developed methods for purifying and 
concentrating penicillin, bacteria had been discovered that were resistant to it, 21 

Indeed, we now know that antibiotic resistance predates the modern use of 
antibiotics and occurs naturally in the wild. 22 ' 2:> 

Among bacteria that are normally susceptible to penicillin, a few naturally carry 
a complex enzyme called beta-lactamase, which inactivates the antibiotic. If a 


population of bacteria has a few cells containing beta-lactamase, and the population 
is treated with penicillin, those cells can survive and multiply. The result is a 
population of penicillin-resistant bacteria. 

Beta-lactamase is much too complex to evolve from scratch by mutation and 
selection. Its origin is unknown. So although the proliferation of penicillin-resistant 
bacteria can be described as microevolution, evolutionary theory has contributed 
nothing to our understanding of how such beta-lactamase originated in the first 
place. 

But some cases of antibiotic resistance are due to mutation. Streptomycin acts by 
binding to and inactivating the bacterial ribosome, a complex assembly of proteins 
and RNAs that translates messenger RNAs into proteins. A mutation can alter the 
structure of a bacterial ribosome so that streptomycin no longer binds to it. 

Such mutations come at a price. The bacterial cell now has defective ribosomes. 
But if the mutation is not too damaging, the cell can still survive. When a population 
of bacteria containing one or more cells with the appropriate mutation is exposed to 
streptomycin, the mutant cells can grow and reproduce. The result is a population 
of streptomycin-resistant bacteria. 



FIGURE 8-1 ANTIBIOTIC RESISTANCE: The agar in these Petri dishes was completely smeared with 
bacteria (one species on the left, another on the right); then sterile paper disks soaked in various antibiotics were 
placed on the mats of bacteria and the two dishes were incubated overnight at body temperature so the bacteria 
could grow. Clear zones around the disks indicate that the bacteria were susceptible to the antibiotic and did not 
grow. The absence of clear areas around two of the disks on the right indicates that this second species is resistant 
to the antibiotics in those two disks. The smaller clear zone around one disc indicates partial resistance. 


Antibiotic-resistant bacteria can be detected in the laboratory by spreading 
bacteria over the agar in a Petri dish, then carefully placing small, sterile paper 
disks soaked in various antibiotics on the culture and incubating it at body 
temperature. If the bacteria are susceptible to the antibiotics, they will not grow 



near the disks; if they are resistant they will grow unhindered (See Figure 8-1), 

Do We Need Evolutionary Theory to Overcome Antibiotic 
Resistance? 

SINCE THE modern introduction of antibiotics, the number and kinds of antibiotic' 
resistant bacteria have increased enormously. Will Darwinian medicine save the 
day? 

The proliferation of antibiotic resistance is clearly an example of 
microevolution, but it is just as clearly not an example of macroevolution. Bacteria 
that become resistant to antibiotics do not thereby become new species. Yet many 
people in the scientific establishment routinely equivocate on the word “evolution,” 
switching back and forth between micro-evolution and macroevolution as though 
they were the same thing. 

In some cases the equivocation might be due to misunderstanding, but in other 
cases it is a deliberate attempt to mislead. When anthropologist Eugenie Scott was 
serving as executive director of the aggressively pro-evolution National Center for 
Science Education, she wrote about how to deal with “anti-evolutionism,” Scott 
would introduce college students to evolution “as an issue of the history of the 
planet: as the way we try to understand change through time. The present is 
different from the past. Evolution happened, there is no debate within science as to 
whether it happened, and so on,” Only afterwards would she bring in Darwin's “Big 
Idea,” which is what “we want students to know about organic evolution,” 24 

This is called “bait-and-switch,” Start with an idea everyone accepts, then slip in 
something more controversial and hope no one notices. 

In 2001, journalist Carl Zimmer published a book titled Evolution: The Triumph 
of an Idea. In it, Zimmer claimed that antibiotic resistance “didn’t just happen: It 
unfolded according to the principles of natural selection, as the bacteria with the 
best genes for fighting the drugs prospered. Without understanding evolution, a 
researcher has little hope of figuring out how to create new drugs and determine 
how they should be administered.” 25 

Is this true? Do physicians dealing with antibiotic resistance need Darwin's “Big 
Idea?” As we saw, they didn’t need it in the early days of penicillin and streptomycin. 
And they don't need it now. Instead, they need to focus on prevention and cure. 


Preventing Antibiotic Resistance 


So WHAT works in the fight against antibiotic resistance? One is identifying key 
mistakes in the fight, and correcting them as much as possible. The two factors that 
contribute most to the emergence of antibiotic resistance are the improper use of 
antibiotics and the failure to isolate affected patients. 

The indiscriminate use of antibiotics tends to increase the proportion of 
resistant bacteria in a population. Since antibiotics are not effective against viral 
infections such as a cold or flu, they should not be used in those cases. According to 
a 2016 report commissioned by the British government, this calls for “new, rapid 
diagnostics to cut unnecessary use of antibiotics.” 26 

Widespread use of antibiotics to prevent diseases in livestock also increases the 
proportion of resistant bacteria in a population. The 2016 report recommends a 
“global public awareness campaign” to reduce the use of antibiotics in healthy 
animals, 2. So the first line of defense against resistance to antibiotics is to use them 
only when necessary. 

When antibiotics are necessary, they should be used properly. Physicians 
instruct patients to complete a course of treatment by taking all the prescribed 
medication, thereby killing all the disease-causing bacteria. If antibiotic treatment is 
stopped prematurely, bacteria that are slightly resistant might remain and spread to 
other people. Perhaps the fight against antibiotic resistance would benefit if 
physicians emphasized this more to their patients. 

Patients infected with antibiotic-resistant bacteria should be isolated from 
others to prevent the spread of resistant strains. This is already common practice in 
hospitals in the developed world, though some hospitals are more stringent than 
others. In parts of the developing world there is a need not only for better isolation 
practices but also for more basic hygiene, such as thorough handwashing. 

These preventive measures have no need for evolutionary theory. 

Overcoming Antibiotic-Resistant Infections 

So, HOW about curing patients already infected with antibiotic-resistant bacteria? 
Does that require evolutionary theory? No, it does not. 

Some scientists have been studying metabolic pathways in bacteria to discover 
new targets for antibiotics or ways to increase the effectiveness of existing 
antibiotics. A team of American biomedical engineers led by James Collins reported 
in 2013 that they had successfully identified “novel enzyme targets for compounds 
which may have no antimicrobial properties alone, but which enhance the killing 


efficacy of current antibacterial agents.” 28 

Drugs such as penicillin that inhibit cell wall synthesis are among the most 
effective in combating bacterial infection, and for a long time microbiologists knew 
of only one metabolic pathway for cell wall synthesis. In 2016, however, a team of 
American microbiologists reported the discovery of another pathway, and they 
concluded that it “provides an attractive new avenue to target this pathway for 
antibiotic development.” 29 

Another approach relies on live microbes. Bacteriophages (“phages,” for short) 
are viruses that infect only bacteria. There are two types of bacteriophage: those 
that kill the bacterial cell and those that enter a bacterial cell and modify its DNA. 
The second type can aggravate the problem of antibiotic resistance by facilitating 
the transfer of resistance genes from one bacterial population to another, but in 
recent years this type has been used successfully in molecular biology and genetic 
engineering. The first type cannot spread resistance and has been used effectively to 
treat infections that are due to antibiotic-resistant bacteria? 0 

Indeed, soon after the discovery of phages a century ago, they were used to 
combat bacterial infections in human patients. The therapeutic use of phages was 
largely abandoned in the West after the advent of antibiotics, but it was continued in 
Eastern European countries such as Georgia? 1 In Poland, a clinic specializing in 
phage therapy has been operating since 2005. 32 

Because of the modern rise in antibiotic resistance, there is now renewed interest 
in phage therapy in the West. In 2009, a British team reported a “controlled clinical 
trial of a therapeutic bacteriophage preparation [that] showed efficacy and safety” 
in treating chronic ear infections caused by antibiotic-resistant bacteria. 3j 

Taking another approach, microbiologist Daniel Kadouri has been studying 
two species of predatory bacteria that attack and feed on disease-causing bacteria 
that are resistant to multiple antibiotics? 4 The predatory bacteria are non-toxic in 
mice, they provoke no sustained response from a mouse’s immune system, and they 
do not grow on or in mammalian cells; they feed only on other bacteria. 

In 2016, Kadouri and his colleagues reported that the predatory bacteria are 
also non-toxic and non-inflammatory in cultured human cells. 35 Pending clinical 
trials, predatory bacteria may be useful in combating some antibiotic-resistant 
infections in humans. 

Despite these public health and technical advances, there is still a need for new 
antibiotics. As microbiologists Julian Davies and Dorothy Davies wrote in 2010, “It 


is vital that there should be absolutely no letup in the search for new antimicrobial 
agents.” 36 And as biologists Gautam Dantas and Morten Sommer wrote in 2014, 
“What is most desperately needed are new antibiotics, and as many of them as 
possible.” 37 

Happily there is reason for optimism on this front. New antibiotics can be 
natural (from microbes) or synthetic (from laboratories). Finding new natural 
antibiotics has been difficult because most soil micro-organisms cannot be grown in 
a laboratory. But the invention of a new technology called the “iChip” (for isolation 
chip), composed of several hundred miniature diffusion chambers, has made it 
possible to recover many such microorganisms.^ 8 In 2015 a team of scientists using 
iChips reported the discovery of a new antibiotic effective against staph and 
tuberculosis bacteria. :>9 

Many antibiotics have been produced through “semisynthesis,” the chemical 
modification of naturally occurring antibiotics. In 2005, however, a team of 
scientists led by chemical biologist Andrew Myers reported a completely synthetic 
route to a diverse range of tetracycline antibiotics. 40 By 2016, Myers and his 
colleagues had synthesized two new antibiotics that are now candidates for clinical 

41 42 

use. 

None of these approaches relied on evolutionary theory—not even 
microevolutionary theory. 

In one attempt to apply evolutionary theory to antibiotic resistance, physician 
Robert Woods teamed up with evolutionary biologist Andrew Read in 2014 to treat 
a patient with an infection that was resistant to multiple antibiotics. Woods and 
Read hoped that by applying evolutionary principles they would be able to help the 
patient. After a year of trying, however, they reported that “it was impossible to 
make evidence-based decisions about the evolutionary risks associated with the 
various treatment options,” Sadly, the patient died. “It remains to be seen,” Woods 
and Read concluded, “whether evolutionary science can help” with chronic bacterial 
infections, 4 ^ 

Another Icon Too Good to Give Up 

So ANTIBIOTIC resistance is not evidence for (macro)evolution, and evolutionary 
theory is not needed for its prevention or treatment. Yet antibiotic resistance is still 
being used to persuade people of Darwin’s “Big Idea,” 

In 2016, microbiologist Michael Baym and his colleagues constructed a huge 


rectangular Petri dish about two feet wide and four feet long. They called it a 
“microbial evolution and growth arena (MEGA) plate,” and they filled it with agar 
that contained different concentrations of antibiotics. The agar at the ends 
contained no antibiotics, while successive regions in between contained increasing 
concentrations, with the highest in the middle. Then they inoculated the ends with 
bacteria and warmed the MEGA plate so the bacteria could grow. As the bacteria 
spread toward the middle they encountered higher and higher concentrations of 
antibiotics, which temporarily halted their growth until resistant strains appeared 
and continued spreading. 44 After ten days the bacteria had reached the middle of 
the plate, and time-lapse photography condensed their spread into a two-minute 
video. 45 

After viewing the movie, science writer Ed Yong wrote in The Atlantic, “You’re 
seeing evolution in action. You're watching living things facing down new 
challenges, dying, competing, thriving, invading, and adapting—all in a two-minute 
movie.” Yong reported that for evolutionary biologist Pamela Yeh the video also 
“shows the importance of randomness in evolution,” since the bacteria causing the 
spreading were not always the most antibiotic-resistant; they were just lucky 
enough to be near the leading edge where they had room to grow. 46 

But the MEGA plate is only a teaching aid. Depending on how it is used, it can 
either inform or misinform. In their report Baym and his colleagues emphasized 
that “the MEGA-plate is not intended to directly simulate natural or clinical 
settings, but... its relative simplicity and ability to visually demonstrate evolution 
makes the MEGA-plate a useful tool for science education and outreach.” 47 
Perhaps, but unfortunately neither the report nor the video pointed out that only 
microevolution was involved. The goal was not to enlighten students about the 
distinction between microevolution and macroevolution, but apparently to use the 
former to indoctrinate them in the latter. 

Invading Education 

DESPITE THE ineffectiveness of Darwinian medicine, its advocates are ratcheting up 
their campaign to increase the emphasis on evolution in universities and medical 
schools. The push has been on for more than a decade. In 2003, Randolph Nesse 
and Joshua Shiffman attempted to convince national medical education leaders to 
institute “new undergraduate prerequisites... and appropriate board examination 
questions to ensure that medical graduates have a basic understanding of 
evolutionary biology.” In other words, Nesse and Shiffman recommended forcing 


students to study evolution before they could become physicians. 48 

In 2006 Nesse, along with evolutionary biologist Stephen Stearns and geneticist 
Gilbert Omenn, recommended including “questions about evolution in medical 
licensing examinations; this will motivate curriculum committees to incorporate 
relevant basic science education.” They also recommended ensuring “evolutionary 
expertise in agencies that fund biomedical research.” 49 In other words, they 
recommended increasing the evolution content of medical education and research, 
not by persuading physicians and medical researchers of the practical value of 
Darwinian medicine, but by applying pressure from the top down through licensing 
and funding agencies. 

In 2012, biologist Ajit Varki wrote that “nothing in medicine makes sense, 
except in the light of evolution.” 50 The same year, Nesse, Stearns, and Omenn 
joined with nine other biologists in arguing that medical students should learn not 
only the proximate causes of diseases (such as harmful microorganisms or 
metabolic imbalances) but also the “ultimate causes”—that is, evolution. According 
to Nesse and his colleagues, “testing competency in evolution” should become “part 
of gaining admission to medical school.” The authors also encouraged evolutionary 
biologists “to reach out to premedical students.” 51 

Funny, the call to “reach out” seems more at home in religion or politics than in 
science. 

The Importance of Asking Why 

In 2005, biologists Eugene Harris and Avelin Malyango wrote that “the questions 
our students ask are like the endless series of 'why' questions that children ask.” 
According to Harris and Malyango, learning the proximate causes of diseases 
doesn't satisfy medical students’ curiosity. Instead, the authors argued, “we can help 
answer our students’ questions by providing them with evolutionary answers.” 52 
And a decade later, Nesse and eight other biologists similarly argued that evolution 
“encourages asking, investigating, and answering why? questions about 
vulnerability to disease.” Specifically, “evolutionary biology gives students the tools 
to understand why our bodies seem so exquisitely designed, yet susceptible to 
innumerable maladies.” 53 

The next year, in 2016, medical school professors Paola Palanza and Stefano 
Parmigiani wrote that since “evolution is the foundation for biology and biology the 
foundation for medicine, it follows that evolution ought to be a foundation for 
medicine.” Instead of demonstrating these claims, they hurried on to their 


recommendations. Among other things, physicians should understand “when and 
how the species of Homo sapiens developed from other species,” and that the human 
eye “has a suboptimal design,” After all, “a humanistic culture is important for 
scientists. ^ 

So the push to teach more evolution to medical students is justified by the desire 
to promote a “humanistic culture” and convince future physicians that the human 
body is not well designed. This is not empirical science. This is a propaganda 
campaign on behalf of zombie science. 



FIGURE 8 - 2 , CANCER: Left: A malignant tumor (misshapen cells irregularly arranged) has started to grow in 
a layer of normal cells (uniformly shaped cells in regular rows). Center: the tumor has grown larger and has 
begun to invade tissues above and below the layer of normal cells. Right: the tumor has grown even larger and 
more invasive, and malignant cells are beginning to break off to start new tumors elsewhere in the body. 


Cancer 

DARWINIAN MEDICINE claims that evolution is necessary for understanding and 
treating not only antibiotic resistance, but also cancer. In cancer, some of a body’s 
cells divide without stopping and then invade surrounding tissues. The result 
(except in blood cancers such as leukemia) is a tumor (See Figure 8-2), In some 
cases, cancer cells can break off and travel to other places in the body and form new 
tumors. The disease can be fatal: In the United States, over half a million people die 
each year from cancer. 55 Yet according to some people, cancer is an icon of 
evolution. 

Cancer as Speciation? 

CANCER CELLS reproduce autonomously. That is, they may divide and grow outside 
the body, if provided with appropriate conditions and nutrients. Some biologists 
have argued that because autonomous reproduction is characteristic of biological 
species, the development of cancer is an example of speciation and the various types 
of cancer are separate species. 

In 1958, Julian Huxley wrote that once cancer “has crossed the threshold of 
autonomy, the resultant tumor can be logically regarded as a new biologic 





species/’ 56 In 1991, evolutionary biologists Leigh Van Valen and Virginia 
Maiorana argued that HeLa cells, a widely used tissue-culture cell line derived from 
a cancerous tumor, should be regarded as a separate species of single-celled 
organisms, 5. Physician Mark Vincent wrote in 2010 that “cancer really is a form of 
speciation” and called it “the animal within,” 58 

Molecular biologist Peter Duesberg and his colleagues sounded a similar note 
in 2011, stating that the origin of cancer from healthy cells “is a form of speciation,” 
The most common characteristic of cancer cells is that they have too few or too 
many chromosomes, or their chromosomes have been broken and rearranged. The 
number and appearance of a cell’s chromosomes constitute its “karyotype,” and 
according to Dues-berg and his colleagues the karyotypes of cancer cells may 
appear to be abnormal when compared to non-cancerous cells, but they are no more 
abnormal than “the karyotype of a cat would be abnormal compared to that of a 
dog,” 59 

Changes in karyotype actually can produce speciation in plants. Normally, 
when two species hybridize their different chromosomes do not match up during 
cell division, and the resulting hybrid is sterile. Sometimes, however, chromosomes 
in plant hybrids undergo spontaneous doubling, so each chromosome has a 
matching counterpart and the offspring is a fertile new species. In the first decades 
of the twentieth century, Swedish scientist Arne Miintzing used two plant species to 
make an artificial hybrid that underwent chromosome doubling to produce 
hempnettle, a member of the mint family already found in nature. 60 And 
chromosome doubling enabled Russian scientist Georgii Karpechenko to produce a 
new species not found in nature by hybridizing a radish and a cabbage, 
(Unfortunately, the result, called a radocabbage, consisted of the root of a cabbage 
and the top of a radish.) 61 

So chromosome doubling can lead to speciation in plants, but it does not lead to 
the open-ended evolution of new forms required by evolutionary theory. For those 
who consider cancer an example of evolution in action, the larger question is not 
whether cancer cells can be considered new species, but whether cancer provides 
support for the grand materialistic narrative of common descent by mindless 
evolutionary processes. Some evolutionists say yes. Let’s look at their arguments 
more closely. 

Cancer as Evolution by Mutation and Selection 

COMPUTATIONAL biologist Joshua Swamidass does not consider cancer an 


example of speciation, but he regards it as a good example of evolution by mutation 
and natural selection. Indeed, Swamidass argues that in cancer “we can see the 
evolution of new functions (new information!)/' because “cancer regularly innovates 
with proteins of novel function,” 6 - 

This idea that cancer is an example of evolution by mutation and selection is not 
new. In 1976, pathologist Peter Nowell attributed “tumor evolution” to the 
“stepwise selection of variant subhnes.” 6 ^ In 1996, cancer researchers Mohammad 
Ilyas and Ian P. M. Tomlinson described cancer as “Darwinian evolution through 
selection of advantageous somatic mutations.” 64 In 2003, Robert Gatenby and 
Thomas Vincent published an evolutionary model of cancer, 65 And in 2012 Mel 
Greaves and Carlo Maley wrote, “The basic principle of a Darwinian evolutionary 
system is the purposeless genetic variation of reproductive individuals who are 
united by common descent, together with natural selection of the fittest variants. 
Cancer is a clear example of such a system.” 66 

What about Swamidass's claim that “cancer regularly innovates with proteins 
of novel function”? Many cancers have mutations in genes of the Ras family or in the 
TP53 gene, and some of these are called “gain-of-function” mutations. But how 
novel are the functions that are gained? Ras genes produce signaling proteins that 
induce cells to divide. In normal cells Ras proteins are turned off much of the time, 
but when mutated they get stuck in the “on” position and induce cancer cells to 
divide without stopping. 67 Yet the Ras protein hasn't gained a new function; it has 
simply lost the ability to turn off its old one. 

The TP53 gene encodes a protein called p53 that has many functions. Not only 
does it bind to specific DNA sequences, but it also interacts with many other 
molecules involved in cell metabolism, 68 In normal cells, p53’s functions prevent the 
cell from becoming cancerous, so the protein is called a “tumor suppressor.” When 
TP53 mutates in cancer cells its tumor suppressor function is abolished, and the 
mutant protein (designated mutp53) accumulates at a much higher concentration 
than normal p53 (designated “wild-type” p53, or wtp53). The mutant protein still 
binds to DNA, but it has lost its sequence specificity, so it interacts with regions of 
DNA that are unaffected by normal p53. Like wtp53, mutp53 also continues to 
interact with many other molecules in the cell, but those interactions are altered to 
the point where the cell divides without stopping and invades other tissues. 69 

This does not necessarily mean, however, that mutp53 acts through 
mechanisms different from those of wtp53. The mutant protein binds to more 


regions of DNA than wtp53, not because it has gained anything, but only because it 
has lost its sequence specificity. And the other effects of mutp53 are probably not as 
novel as they seem. Thus, Israeli cancer researchers Moshe Oren and Varda Rotter 
argue that “given the high concentration of mutp53 protein in tumor cells, 
relatively weak molecular interactions, which are marginal within the wtp53 
protein, may now be amplified by mass action and reach a threshold that allows 
them to exert a measurable impact on biochemical processes within the cell.” 70 

In 2012, philosopher of biology Pierre-Luc Germain pointed out that the 
adaptations in cancer cells “are not complex adaptations, in other words they are 
not the result of cumulative evolution.... Instead, it is the pre-existing wiring of the 
cell which best accounts for these features.” That is, “healthy cells—their structure, 
possible states, pathways, and weak spots—already contain the resources to be 
drawn upon and developed by cancer cells.” 71 So cancer is not a good example of the 
evolution of new functions. 

Do We Need Evolutionary Theory to Overcome Cancer? 

The FIRST line of defense against cancer (like the first line of defense against 
antibiotic resistance) is prevention. In most cases the causes of cancer are not yet 
understood, and there is no guaranteed way to prevent it, but statistics show that 
cancer is less likely to occur among people who have a healthy diet and lifestyle and 
who avoid smoking. The second line of defense is early detection, which is aided by 
modern diagnostic techniques and technologies. The latter include X-rays and 
computerized tomography (CAT scans), ultrasound, and magnetic resonance 
imaging. The third line of defense is treatment. If a tumor is detected early enough, 
it may be eliminated by surgery or localized radiation treatment. 

If those don’t work, there is chemotherapy. Most of us know someone who has 
contracted cancer and endured this unpleasant treatment option. Since cancer cells 
grow more quickly than most cells in the body, standard chemotherapy drugs block 
the process of cell division. Unfortunately, such drugs also affect rapidly dividing 
healthy cells, producing side effects such as anemia and hair loss. Like bacteria, 
some cancer cells may be (or can become) resistant to the chemicals being used to 
kill them. As with antibiotic resistance, chemotherapy resistance can sometimes be 
overcome by targeting metabolic pathways in cancer cells to make chemotherapy 
drugs more effective. The discovery and synthesis of new drugs is also important. 
As in the case of antibiotic resistance, evolutionary theory plays no role in any of 
this. 


There may be an exception, though not one that provides any real aid and 
comfort to the grand materialistic story, American physician Robert Gatenby and 
his colleagues argue that an “evolution-guided treatment strategy” can be effective 
in treating some cancers/ 2 What do they mean? Gatenby and his colleagues note 
that chemotherapy-resistant cancer cells (like antibiotic-resistant bacteria) tend to 
be less fit than non-resistant cells. When both non-resistant and resistant cancer 
cells are present, the former grow at the expense of the latter when chemotherapy is 
withdrawn. So Gatenby and his colleagues argue that the standard practice of 
trying to kill all the cancer cells is mistaken, and that it is better to use lower and less 
frequent doses that leave some chemotherapy-susceptible cells alive. Although the 
tumor would still be still present, it would not grow as quickly or might not grow at 
all. 

The treatment would, in essence, spare robust cancer cells so they can outgrow 
weakling cancer cells whose only advantage is resistance to the chemotherapy. The 
patient’s life might be prolonged, and because chemotherapy would be administered 
at lower doses, the quality of life would be better. In 2009, Gatenby and his 
colleagues published experimental evidence that their “adaptive therapy” might 
work. 73 

Perhaps adaptive therapy can help some cancer patients; let's hope so. But is it 
really based on evolutionary thinking? Microevolutionary thinking, but not 
macroevolutionary thinking, Darwin's “Big Idea” was all about the latter. 

Cancer as an Icon of Evolution 

So THE value of evolutionary theory in treating cancer is questionable, at best. But 
some people argue that cancer is at least of value in providing evidence for 
evolutionary theory. Something doesn’t seem right here. According to evolutionary 
theory, the human body originated by mutation and selection, though the evidence 
shows that those processes cannot produce anything like a human body. Now we 
have evidence that mutation and selection can produce cancer, which destroys the 
human body. How does that support evolutionary theory? 

Darwinian evolution needs examples of biological processes that build new 
forms and functions. Cancer destroys those things. Saying cancer is evidence for 
biological evolution is like saying I have a theory that explains the rise of modern 
civilization, and the evidence for my theory is the night of the living dead. 


9 ZOMBIE APOCALYPSE 


T he icons of evolution are not textbook mistakes, they are used to 
promote a grand materialistic story even after scientists have shown that the 
icons misrepresent the evidence. They are tools of zombie science. 

When it comes to evolution, it seems, establishment science is less interested in 
evidence and critical thinking than it is in promoting the doctrine that all life can be 
explained materialistically. Here is how Harvard geneticist and evolutionary 
biologist Richard Lewontin put it (emphasis in the original): 

Our willingness to accept scientific claims that are against common sense is 
the key to an understanding of the real struggle between science and the 
supernatural. We take the side of science in spite of the patent absurdity of 
some of its constructs, in spite of its failure to fulfill many of its extravagant 
promises of health and life, in spite of the tolerance of the scientific 
community for unsubstantiated just-so stories, because we have a prior 
commitment to materialism. It is not that the methods and institutions of 
science somehow compel us to accept a material explanation of the 
phenomenal world, but, on the contrary, that we are forced by our a priori 
adherence to material causes to create an apparatus of investigation and a 
set of concepts that produce material explanations, no matter how counter¬ 
intuitive, no matter how mystifying to the uninitiated. Moreover, that 
materialism is absolute, for we cannot allow a Divine Foot in the door, 1 

Darwin's “Big Idea" is that unguided natural processes produced the first living 
cells, and that unguided natural processes transformed those cells into the vast 
array of living things we now have. It’s a big claim, and it's contrary to the evidence. 
Some of the Big Idea’s constructs are patently absurd, and it relies heavily on 
unsubstantiated just-so stories. Yet materialism compels us to accept it. Zombie 
science rules. And its rule is corrupting our culture. 

In 2001, the American Public Broadcasting Service (PBS) released an eight 
hour-long series titled Evolution , which is still being shown to public school 
students. One of the most popular episodes—titled “Why sex?”—featured 
evolutionary psychologist Geoffrey Miller, According to the narrator, Miller 
“believes the human brain, like the peacock’s magnificent tail, is an extravagance 


that evolved—at least in part—to help us attract a mate, and pass on genes,” Miller 
himself says that in the course of evolution “there was a sort of decision-making 
process that was selecting our brains. But it wasn't God, it was our ancestors. They 
were choosing their sexual partners for their brains, for their behavior, during 
courtship.” 

With a performance of Handel’s Messiah in the background, the narrator then 
says, “Miller is just getting started when he argues that the size of our brains can be 
attributed to our ancestors’ sexual choices. He's also convinced that artistic 
expression, no matter how sublime, has its roots in our desire to impress the 
opposite sex,” 2 

So Handel wrote his Messiah to get some sex. Evolutionary thinking is like 
reverse alchemy: It turns gold into lead. And this process is evident in religion, 
education, and science itself. 

Corrupting Religion 

American PHILOSOPHER Daniel Dennett wrote in 1995 that “Darwin’s dangerous 
idea” is like a “universal acid: It eats through just about every traditional concept.” 
Indeed, it “cuts much deeper into the fabric of our most fundamental beliefs than 
many of its sophisticated apologists have yet admitted, even to themselves.” 3 

Among our most fundamental beliefs, of course, is religion. 

Before Darwin, Christianity and science got along quite well, despite what many 
people may think. Indeed, the founders of most modern disciplines in biology and 
other scientific fields such as chemistry and physics were Christians, The false idea 
that religion and science have always been at war with each other was promoted by 
two books written in the late nineteenth century by followers of Darwin who were 
hostile to Christianity. In 1874, chemist John Draper published his History of the 
Conflict Between Religion and Science , and in 1896 educator Andrew Dickson White 
published A History of the Warfare of Science with Theology in Christendom. Modern 
scholars have repeatedly shown that their “warfare metaphor” profoundly 
misrepresents the true history of the relationship between Christianity and 
science/*’ 3 

There never was a war between religion and empirical science, but there is a war 
between religion and materialistic science, and the battleground is evolution. 

Polls show that religion in America is on the decline. In the past two decades 
there has been a threefold increase in the number of people who say “none” when 


asked what their religion is. 6 About half of those raised in a religion say that they 
left because they stopped believing, and many of these say they stopped believing 
because of science in general and evolution in particular.' 

Most people learn about evolution outside of church, but over the past decade 
believers in evolution have been increasingly successful in persuading clergy to bring 
evolution into their sanctuaries. In 2004, biologist Michael Zimmerman started the 
“Clergy Letter Project" to “let the public know that numerous clergy from most 
denominations have tremendous respect for evolutionary theory and have embraced 
it as a core component of human knowledge, fully harmonious with religious 
faith.” 8 Zimmerman solicited signatures on a letter that included the following: 

We the undersigned, Christian clergy from many different traditions, 
believe that the timeless truths of the Bible and the discoveries of modern 
science may comfortably coexist. We believe that the theory of evolution is a 
foundational scientific truth, one that has stood up to rigorous scrutiny and 
upon which much of human knowledge and achievement rests..,. We ask 
that science remain science and that religion remain religion, two very 
different, but complementary, forms of truth. 9 

This view that science and religion occupy completely separate realms was 
championed by Stephen Jay Gould, who called the realms “nonoverdapping 
magisterial According to Gould, “the net of science covers the empirical universe: 
what is it made of (fact) and why does it work this way (theory). The net of religion 
extends over questions of moral meaning and value," 11 In other words, Gould 
argues that the world of objective reality belongs to science (which for him is 
materialistic), while religion is confined to the realm of subjective feelings and 
imagination. In effect, this is just a restatement of materialistic philosophy. It’s a 
bully tactic to convince religious believers that they are not entitled to say anything 
about objective reality. 

Attempts to recruit Christian clergy to the cause of promoting evolution are 
motivated in part by the influence the clergy have over others. Eugenie Scott said in 
2002, “I have found that the most effective allies for evolution are people of the faith 
community. One clergyman with a backward collar is worth two biologists at a 
school board meeting any day!” 11 

In addition to the Clergy Letter Project, Zimmerman initiated “Evolution 
Sunday,” to be celebrated every year on the Sunday closest to Darwin's birthday 
(February 12). Evolution Sunday encourages clergy and congregations to learn 


about and promote evolution. In 2006, The New York Times reported that 
“ministers at several hundred churches around the country preached yesterday 
against recent efforts to undermine the theory of evolution,” 12 In 2008, 
Zimmerman expanded Evolution Sunday to Evolution Weekend, thereby including 
Jewish congregations. 13 

In 2008, the United Methodist Church endorsed the Clergy Letter Project and 
urged “United Methodist clergy participation,” 14 In 2009, the Southwestern 
Washington Synod Assembly of the Evangelical Lutheran Church of America 
passed a resolution endorsing the Clergy Letter Project and “affirming the teaching 
of the theory of evolution as a core component of human knowledge.” 15 In June 
2016, the General Assembly of the Presbyterian Church (U.S.A.) also voted to 
endorse the Clergy Letter. 16 

With so many clergy drinking Darwin's universal acid, it’s no wonder that 
religion in America is declining. 

Corrupting Education 

In SEPTEMBER 2014, psychology professor David Barash wrote in The New York 
Times that “every year around this time, with the college year starting, I give my 
students The Talk.” In The Talk, Barash tells students that evolution is “the 
underpinning of all biological science,” and that Gould’s magisteria are “not nearly 
as nonoverlapping” as Gould claimed. Indeed, “as evolutionary science has 
progressed, the available space for religious faith has narrowed,” So materialistic 
science can invade the space Gould claimed was reserved for religion. Barash 
concludes that “the more we know of evolution, the more unavoidable is the 
conclusion that living things, including human beings, are produced by a natural, 
totally amoral process, with no indication of a benevolent, controlling creator,” 17 So 
Barash begins his “science” course each year with a lecture bashing religion. 

Indoctrination into materialistic science begins well before college. In 2004, 
child psychologist Deborah Kelemen wrote that young children are “intuitive 
theists” who are “disposed to view natural phenomena as resulting from nonhuman 
design.” 18 Since Kelemen regards this view as incompatible with science, she and her 
colleagues proposed in 2014 to indoctrinate young children with “theory-driven 
interventions using picture storybooks,” They wrote: 

Repeated, spaced instruction on gradually scaled-up versions of the logic of 

natural selection could ultimately place students in a better position to 


suppress competing intuitive theoretical explanations such that they could 
elaborate a richer, more abstract, and broadly applicable knowledge of this 
process. Storybook interventions such as the ones reported here seem a 
promising start from which to promote scientific literacy in the longer 

IQ 

term* 

Intervention usually refers to an effort to help someone overcome an abnormal 
addiction. For Kelemen and her colleagues, however, it means convincing children 
to overcome a normal intuition and adopt the counterintuitive belief that natural 
selection can produce the illusion of design. According to the authors, this belief 
constitutes “scientific literacy.” 

Indoctrination into zombie science continues into high school, with help from 
the icons of evolution. Even so, political science professors Michael Berkman and 
Eric Plutzer lament the success of “evolution deniers” and lay the blame largely at 
the feet of high school teachers, whom they call “enablers of doubt” because of their 
own uncertainty about evolution. 20 

In 2011, the two professors argued that the situation would be improved by 
“requiring an evolution course for all preservice biology teachers” (prospective 
teachers still undergoing training). 21 In 2015, Berkman said: “Evolution is 
fundamental to biology, but more importantly we think that when you are 
communicating a skepticism about evolution you're communicating a skepticism 
about science generally.” 22 

Public school teachers who encourage students to think critically about the 
evidence for evolutionary theory may find themselves targeted by the National 
Center for Science Education (NCSE, first mentioned in Chapter 3), which insists 
that any criticism of evolution is tantamount to religion. Eugenie Scott and her 
NCSE associate Glenn Branch also wrote in 2003 that teaching students there is a 
scientific controversy over evolution is equivalent to teaching that there is a 
legitimate historical controversy over whether the Holocaust occurred. According 
to Scott and Branch, “It is unfair to students to miseducate and confuse them about 
the nature of the scientific process, by teaching them that there are empirical 
problems with evolution,” 2 ^ Partly because of efforts by the NCSE, some teachers 
who profess skepticism about evolution have been fired. 24 Thus, empirical science 
and critical thinking suffer, while zombie science flourishes. 


Corrupting Science 


DENNETT'S “universal acid” doesn’t just eat through religion and education; it 
also eats through science—the very discipline on which it claims to depend. We 
have seen throughout this book how a belief in evolution leads to 
misrepresentations of the evidence. But belief in evolution corrupts science even 
more deeply than that. 

Chemist Linus Pauling, winner of two Nobel prizes, wrote in 1958 that “science 
is the search for the truth.” 25 In 2000 Bruce Alberts, then President of the U, S. 
National Academy of Sciences, said (quoting Israeli statesman Shimon Peres): 
“Science and lies cannot coexist. You don’t have a scientific lie, and you cannot lie 
scientifically. Science is basically the search of truth,” Thus “a system that does not 
permit the search for truth cannot be a scientific system.” 26 

In 2014, however, cognitive scientist Donald Hoffman and mathematician 
Chetan Prakash argued that evolution produces perceptions that are not true. 
According to them, human perception “evolved by natural selection,” and 
evolutionary theory predicts that natural selection “drives true perceptions to 
extinction when they compete with perceptions tuned to fitness.” 2 ' So according to 
Darwinian theory, human perceptions are more about survival than truth. 

They're not alone in making this argument. According to biologists Ajit Varki 
and Danny Brower, the modern human mind evolved when early humans overcame 
their awareness of mortality by acquiring “a massive capacity for denial.” 28 Varki 
and Brower argue that all non-humans are aware of their own mortality and thus 
are inhibited from embarking on enterprises—such as scientific discoveries and 
technological innovations—that transcend the life of a single individual. By evolving 
a capacity for denying mortality, subhuman creatures became humans and modern 
culture emerged. But “reality denial” quickly extended to other aspects of reality and 
produced religion, which unfortunately leads many people to reject what Varki and 
Brower regard as the ultimate reality of “biological evolution by natural selection 
[which] is now established as an incontrovertible fact,” 29 

But if evolution maximizes fitness by eliminating true perceptions, how do 
Hoffman and Prakash know their perception of evolution is true? And if modern 
humans evolved to deny reality, how do Varki and Brower know they're not 
denying reality when they claim evolution cannot be doubted? 

Oxford professor C. S. Lewis pointed out in 1947 that a theory “which made it 
impossible to believe that our thinking was valid, would be utterly out of court.” 
The theory of evolution “would itself have been reached by thinking, and if thinking 
is not valid that theory would, of course, be itself demolished. It would have 


destroyed its own credentials,” 30 

Lewis was a Christian, but New York University professor Thomas Nagel is 
not. Nevertheless, Nagel made a similar argument in 2012. He pointed out that 
mind is “a basic aspect of nature.” But the materialistic doctrine of evolution denies 
the reality of mind, so it “provides an account of our capacities that undermines 
their reliability, and in so doing undermines itself,” 31 Although Nagel prefers not to 
believe in God, and he is not an advocate of intelligent design, he argues that a 
“satisfactory explanation” of mind would require “natural teleological laws” that 
make intelligible the existence of conscious organisms. 32 Since “the materialist neo- 
Darwinian conception of nature” does not make conscious organisms intelligible, 
Nagel concludes that it “is almost certainly false.” In fact, he says he is “willing to bet 
that the present right-thinking consensus will come to seem laughable in a 
generation or two,” 33 

For now, however, materialistic science rules. 

Valuing Survival over Truth 

FOR EMPIRICAL science the highest value is truthfulness, but for materialistic science 
the highest value is survival of the fittest. Of course there have been scientists in the 
past who put self-interest above the search for truth, and there are many scientist in 
the present who still consider truthfulness the highest value. But the pursuit of self- 
interest—in the form of professional survival—is on the rise. 

It has long been the case that many people in the academic world need to 
publish their thoughts or findings in order to keep their jobs and advance in their 
careers. The phrase “publish or perish” has been common for almost a century. And 
what is true for academics in general is even truer for scientists. Unfortunately, 
“publish or perish” in the scientific establishment has led to a growing tendency to 
sacrifice truth for professional survival. 

When published scientific articles are found to be untrue, they are sometimes 
retracted. The data on retractions can serve as a rough indicator of the growing 
problem. In 2011, Nature assistant editor Richard Van Noorden reported that “in 
the past decade, the number of retraction notices has shot up 10-fold, even as the 
literature has expanded by only 44% ,” 34 

Science journalist Paul Voosen wrote in 2015 that “science today is riven with 
perverse incentives,” most of them financial. Universities and financing agencies 
reward scientists based on their publication records, encouraging the submission of 


results that have not been carefully checked and often cannot be replicated 
afterwards. Voosen quoted biologist Arturo Casadevall as saying that “scientists 
themselves are playing this game because once they succeed, the rewards are so 
great they basically force everyone to do it,” Voosen also quoted biologist Ferric 
Fang as saying that as a result science is “increasingly populated by predators,” 
According to Voosen, solving the problem will require changing “an entire 
scientific culture,” 35 

In 2016, scientists Paul Smaldino and Richard McElreath called the 
phenomenon “the natural selection of bad science,” noting that “selection for high 
output leads to poorer methods and increasingly high false discovery rates.” 36 

Some papers have to be retracted because of hasty or careless work, but a 
growing percentage of retracted papers result from deliberate fraud. In 2012 Fang, 
Casadevall, and Grant Steen reported that “the percentage of scientific articles 
retracted because of fraud has increased [about] 10-fold since 1975,” The authors 
listed some articles that were known to be based on fraud but were not retracted, 
and they concluded that “the current number of articles retracted because of fraud 
represents an underestimation of the actual number of fraudulent articles in the 
literature,” 37 

So materialistic science (in the practical sense as well as the theoretical sense) is 
corrupting empirical science. But the effect of materialism on science is most 
obvious in the current controversy over intelligent design. 

Zombie Science vs + Intelligent Design 

FOR MOST of the twentieth century, opposition to evolution came mainly from a 
biblically inspired young Earth creationism that rejected not only the claim that 
unguided evolution could produce all features of living things but also the claim 
that the Earth is billions of years old. Even though establishment science lacked 
evidence for the first claim, it had enough evidence for the second to prevail over 
young Earth creationism in most (though not all) academic and scientific 
institutions. 

In the 1990s, however, a form of opposition to evolution with no position on the 
age of the Earth rose to prominence in America: intelligent design (ID), According 
to ID, it is possible to infer from evidence that some features of the natural world, 
including some features of living things, are better explained by an intelligent cause 
than by unguided natural processes. 38, 39,40,41 So unlike young Earth creationism, 
ID is based strictly on scientific evidence rather than a combination of scientific 


evidence and Bible-based arguments. 

The validity of ID's inference to design is controversial. What follows is not a 
defense of ID, but a brief account of the scientific establishment's reaction to it—a 
reaction that is quite revealing. 

In 1999, the Kansas State Board of Education voted to include microevolution 
but not macroevolution in its science teaching standards. Establishment science 
accused the Board of eliminating evolution entirely and trying to sneak creationism 
into the curriculum. 42 Although the new standards did not mention ID, the Board 
was accused of promoting it. A month later, Kansas State University biologist Scott 
Todd wrote, “Even if all the data point to an intelligent designer, such an hypothesis 
is excluded from science because it is not naturalistic.'' 43 

The distinction between empirical science and materialistic science could not be 
more obvious. 

But ruling intelligent design out of court as unscientific is not enough for some 
evolutionists. In 2002, evolutionary biologist Massimo Pigliucci equated ID with 
creationism, and wrote that “creationism is more properly called evolution denial,” a 
form of denial “analogous to the denial of the Holocaust,” According to Pigliucci, 
“in the case of creationism, the sinister characters are associated principally with the 
so-called intelligent design movement,” which is “bent on literally destroying science 
as we know it,” 44 

In 2005, anthropologist Pat Shipman published an article titled “Being stalked 
by intelligent design,” in which she wrote that “I and my colleagues in science are 
being stalked with careful and deadly deliberation” because “the intelligent design 
movement is a deliberate campaign to undermine the teaching of science in 
America.” 48 Biologist and journal editor Gerald Weissmann wrote that “zealots of 
many stripes,” including those of ID, “are chipping away at evolutionary science,” 
Weissmann warned that “our heritage of reason, formed in the Enlightenment, is 
becoming eclipsed” by “the Endarkenment,” against which “experimental science is 
our defense.” 46 

In the same vein, physicist Marshall Berman wrote that ID “poses a threat to all 
of science and perhaps to secular democracy itself.” He predicted that if ID wasn’t 
stopped “the curtain of Dark Ages II” would begin to fall, 4 ' And in 2006 science 
journalist Robyn Williams called ID a form of terrorism, 48 

According to philosopher Niall Shanks, “A culture war is currently being 
waged in the United States by religious extremists who hope to turn the clock of 


science back to medieval times.,,. The chief weapon in this war is a version of 
creation science known as intelligent design theory.” 49 Shanks warned, “When 
reason rooted in evidence about the world is abandoned, we will all have much to 
fear.” 50 

In 2008, biologist and textbook-writer Kenneth Miller (first mentioned in 
Chapter 2) claimed that “to the ID movement the rationalism of the Age of 
Enlightenment, which gave rise to science as we know it, is the true enemy.” If ID 
prevails, he wrote, “the modern age will be brought to an end.” 51 For Miller, what is 
at stake “is nothing less than America’s scientific soul.” 52 

Clearly, these writers confuse empirical and technological science on the one 
hand with zombie science on the other. Modern civilization depends on the first 
two, but it is threatened by the third. Pigliucci’s “science as we know it” is zombie 
science. Shipman's “teaching of science” is indoctrination into zombie science. If 
Weissmann really wants to use experimental science to fend off an “Endarkenment,” 
then he should direct his warning at zombie science, not ID, It is zombie science 
rather than ID that abandons Shanks's “reason rooted in evidence,” And whatever 
Miller may think, zombie science is not “America’s scientific soul.” 

Why this hysteria over ID? Because if the evidence shows that even one feature 
of living things is due to intelligent design instead of unguided natural processes, 
the whole edifice of zombie science comes crashing down. 

In popular zombie lore, a zombie apocalypse is the breakdown of society as a 
result of an initial zombie outbreak that spreads to become a general assault on 
civilization. And popular lore says that the only way to kill a zombie is to destroy its 
brain or cut off its head. But of course zombie science is not a material being; it’s a 
spirit, a habit of mind. How does one overcome a spirit? 

I have used the zombie metaphor throughout this book, but maybe the popular 
lore on battling vampires contains the best metaphor for fighting the dogmatic 
materialism masquerading as empirical science. One way to kill a vampire, 
according to popular lore, is to expose it to direct sunlight. And one thing ID 
proponents have is lots of light, in the form of a growing body of evidence against 
evolution and for intelligent design. Just reflecting on all of the evidence, and how 
much new evidence in favor of ID has emerged in the past twenty years, is enough 
to get me humming one of my favorite tunes. 

Here comes the sun,,. 

Little darling, I feel that ice is slowly melting. 


Little darling, it seems like years since it's been clear. 

Here comes the sun, here comes the sun, 

And I say it’s alright. 53 

Too optimistic? I don’t think so. A growing number of biologists acknowledge 
that there are problems with modern evolutionary theory. In 1997, molecular 
biologist James Shapiro wrote that there are “far more unresolved questions than 
answers about evolutionary processes,” and he argued that what is needed is a 
“third way” between creationism and Darwinism to investigate “possible intelligent 
cellular action in evolution,” Shapiro was not advocating ID. Instead, he argued 
that all cells possess something akin to intelligence and a capacity for “natural 

• • • »CA 

genetic engineering. 

In 2007, Massimo Pigliucci published a paper asking whether we need “an 
extended evolutionary synthesis” that goes beyond neo-Darwinism, 55 The following 
year, Pigliucci and fifteen other biologists gathered at the Konrad Lorenz Institute 
for Evolution and Cognition Research just north of Vienna to discuss the question. 
Science journalist Suzan Mazur called this group “the Altenberg 16,” 56 When 
Mazur saw the hostility directed at the Altenberg 16 by mainstream evolutionary 
biologists, she wrote that “the evolution industry” was “as much about the 
posturing, salesmanship, stonewalling and bullying that goes on as it is about actual 
scientific theory.” 57 

Undaunted, the Altenberg 16 published a collection of their essays in 2010. The 
authors were not creationists or ID supporters, and they did not challenge 
materialistic descent with modification. But they did challenge the Darwinian idea 
that organisms could evolve solely by the gradual accumulation of small variations 
preserved by natural selection, and the neo-Darwinian idea that DNA is “the sole 
agent of variation and unit of inheritance.” 58 

The same year, cognitive scientists Jerry Fodor and Massimo Piattelli-Palmarini 
(who were not among the Altenberg 16) observed that “much of the vast neo- 
Darwinian literature is distressingly uncritical. The possibility that anything is 
seriously amiss with Darwin's account of evolution is hardly considered,” Fodor and 
Piattelli-Palmarini did not propose abandoning materialism or embracing ID, but 
they argued that the role of natural selection has been greatly exaggerated and that 
“internal factors” in the organism are more important than environmental factors, 59 

In 2011 James Shapiro (also not one of Altenberg 16) published a book titled 
Evolution: A View from the 21st Century . In it, he expounded on his concept of 


natural genetic engineering and provided evidence that cells can reorganize their 
genomes in purposeful ways. Many scientists react to the phrase natural genetic 
engineering the same way they react to intelligent design, because it seems “to 
violate the principles of naturalism that exclude any role for a guiding intelligence 
outside of nature.” But Shapiro argued that “the concept of cell-guided natural 
genetic engineering fits well within the boundaries of twenty-first century biological 
science. Despite widespread philosophical prejudices, cells are now reasonably seen 
to operate teleologically [i.e., purposefully]: Their goals are survival, growth, and 
reproduction.” 60 

In 2014 Shapiro, along with British physiologist Denis Noble and website 
developer Raju Pookottil, started an online forum for scientists and other scholars 
who “see the need for a deeper and more complete exploration of all aspects of the 
evolutionary process.” They called their enterprise The Third Way of Evolution, 
and many scholars are now affiliated with it. The website makes it clear that it and 
the scientists listed on it “do not support or subscribe to” creationism or intelligent 
design. 61 Nevertheless, it demonstrates a growing dissatisfaction with modern 
evolutionary theory. According to Mazur, the group has been dubbed “the Oxford 
50.” 62 

In 2015, Nature published an exchange of views among scientists who believe 
that evolutionary theory needs rethinking and scientists who believe it is fine as it is. 

Those who believe that the theory needs rethinking suggested that those 
defending it might be “haunted by the specter of intelligent design” and thus want 
“to show a united front to those hostile to science.” Nevertheless, the former 
concluded that recent findings in several fields require a “conceptual change in 
evolutionary biology.” 63 These same scientists also published an article in which 
they proposed “an alternative conceptual framework” that they called the “extended 
evolutionary synthesis,” which retains the fundamentals of evolutionary theory “but 
differs in its emphasis on the role of constructive processes in development and 
evolution.” 64 

Also in 2015, Noble published an article arguing for “a new conceptual 
framework” in evolutionary biology. Noble criticized the idea that DNA contains a 
“blueprint” for the organism and argued that the neo-Darwinian conception was 
wrong. Instead, an organism is best understood as a network in which “there is no 
privileged level of causation” and which behaves as a whole. 65 American biologist 
Clarence Williams criticized Noble and insisted that “neo-Darwinism is just fine,” 
Noble replied that an “honest response” to new evidence in biology “is to say that the 


central tenets of neo-Darwinism are no longer valid.” 66,67 

Noble and several others—most notably Austrian biologist Gerd Muller— 
organized a public meeting to discuss an extended evolutionary synthesis at the 
Royal Society in London in November, 2016, Invited speakers included Noble, 
Shapiro, and Muller, among others. 68,69 

Muller opened the meeting by pointing out that current evolutionary theory 
fails to explain (among other things) the origin of new anatomical structures (that 
is, macroevolution). Most of the other speakers agreed that the current theory is 
inadequate, though two speakers defended it. Although some proponents of 
intelligent design were in the audience, none of the speakers considered ID an 
option. One speaker even caricatured ID as “God did it,” and at one point another 
participant blurted out, “Not God—were excluding God.” 70 

The advocates of an extended evolutionary synthesis proposed various 
mechanisms that they argued were ignored or downplayed in current theory, but 
none of their proposed mechanisms moved beyond microevolution. By the end of 
the meeting it was clear that none of the speakers had met the challenge posed by 
Muller on the first day. 71 

Despite its failure to solve the problem of macroevolution, the meeting showed 
that current evolutionary theory is broken, and a growing number of scientists 
know it. 

When I was a boy growing up in northern New Jersey, a lake near our house 
would freeze hard in the winter, and I would skate on it with my friends. As the 
weather grew warmer in the early spring, the ice would become honeycombed with 
pockets of meltwater. Although the spring ice still looked thick and solid, my 
friends and I knew that it was no longer strong enough to hold our weight, and we 
stopped skating on it. 

Today, evolutionary theory is like spring ice. It still covers the lake, and to many 
people it still looks solid. But it’s honeycombed with melt-water. It can no longer 
carry the weight it once did. Summer is on the way. 

A Scientific Revolution? 

In 1962, historian of science Thomas Kuhn published his now-famous work titled 
The Structure of Scientific Revolutions . According to Kuhn, most scientific work is 
“normal science,” focused on solving problems within a “paradigm,” Kuhn's concept 
of paradigm had several meanings, including worldview and research program, A 


paradigm typically dominates funding, faculty appointments, and scientific 
journals, and its practitioners resist all attempts to replace it with a new paradigm. 
They have mastered the old paradigm and devoted their careers to it. They have 
little incentive to help it crumble and strong incentives to keep it intact. So 
replacement doesn't happen easily. When replacement does occur, it is a “scientific 
revolution.” 

People involved in a scientific revolution often debate the very definition of 
science. Kuhn wrote, “The reception of a new paradigm often necessitates a 
redefinition of the corresponding science,” the “standard that distinguishes a real 
scientific solution from a mere metaphysical speculation,” For example, Newton's 
theory of gravity was resisted on the grounds that “gravity, interpreted as an innate 
attraction between every pair of particles of matter, was an occult quality,” Critics of 
Newtonianism claimed that it was not science and “its reliance upon innate forces 
would return science to the Dark Ages.” 72 

The current conflict between evolution and ID has the characteristics of a 
scientific revolution. Defenders of evolution control research funding, scientific 
journals, and faculty appointments. They resist all challenges to their paradigm, 
and they view even minor amendments such as the “extended evolutionary synthesis” 
with suspicion. Most fundamentally, defenders of evolution insist on retaining the 
materialistic definition of science that became dominant after Darwin, 

Kuhn wrote that at first a new paradigm “may have few supporters, and on 
occasions the supporters’ motives may be suspect. Nevertheless, if they are 
competent, they will improve it, explore its possibilities, and show what it would be 
like to belong to the community guided by it.” 73 This has been happening with ID. 

ID advocates have been improving and exploring their approach theoretically 
for several decades. In a 1998 book titled The Design Inference , mathematician 
William Dembski developed the concept of “specified complexity” and argued that 
something that is both complex and specified (that is, corresponds to an 
independently given pattern) can only be produced by intelligence. 74 Dembski 
further developed the concept in his 2002 book No Free Lunch: Why Specified 
Complexity Cannot Be Purchased without Intelligence , 75 Not surprisingly, Dembski's 
books sustained withering criticisms from defenders of evolution. In 2007, Dembski 
and computer engineer Robert Marks started the Evolutionary Informatics Lab in 
Waco, Texas, to explore specified complexity mathematically. 76 They and their 
colleagues have since published dozens of articles and book chapters elaborating on 
the concept, 77 


In 2011, Dembski and Marks joined many other scientists at a conference at 
Cornell University that discussed new perspectives on biological information, A 
contract was signed with a major European scientific publisher for a volume 
containing the papers from the conference, but when defenders of evolution got 
word of it they pressured the publisher to breach the contract. The volume was 
subsequently published in 2013 by a different scientific publisher,' 6 Clearly, there is 
a growing scientific community guided by intelligent design. 

According to Kuhn, an important issue in a scientific revolution "is which 
paradigm should in the future guide research.” A "decision between alternative 
ways of practicing science is called for, and in the circumstances the decision must 
be based less on past achievement than on future promise.” 79 In 2014, physicist 
David Snoke wrote, "Many have demanded that the intelligent design paradigm 
must come up with a successful, predictive, quantitative program for biology, but it 
seems that such a program already exists right under our noses.” Snoke pointed to 
systems biology, which "analyzes living systems in terms of systems engineering 
concepts such as design, information processing, optimization, and other explicitly 
teleological concepts.” Although most systems biologists believe in evolution, "they 
cannot avoid using design language and design concepts in their research, and a 
straightforward look at the field indicates it is really a design approach.” 80 

Scientists who explicitly accept intelligent design are also developing the new 
paradigm with empirical research. In 2005, molecular biologist Douglas Axe 
started the Biologic Institute in Redmond, Washington to support both theoretical 
and experimental work guided by the assumption that "life appears to have been 
designed because it really was designed.” 81 In 2014, Axe and his colleagues Ann 
Gauger and Mariclair Reeves published laboratory evidence that "structural 
similarities among enzymes with distinct functions are better interpreted as 
supporting shared design principles than shared evolutionary histories.” 82 

Also in 2014, a large conference was held in Brazil to discuss ID, Organized by 
the Sociedade Brasileira do Design Inteligente (Brazilian Society for Intelligent 
Design), the conference attracted hundreds of people, including many interested 
scientists. According to one of the participants, the crowd represented a major 
change from previous years. In 1998, he said, "all the people in Brazil willing to be 
publicly identified as ID theorists” would have fit into a VW van, 83 

So despite fierce opposition from establishment science, scientific interest in 
intelligent design is growing. In fact, its growth took an upward turn in 2016. 
Because evolution's defenders currently control public funding for science (which 


amounts to billions of dollars annually in the United States), ID must rely on 
private funding. In 2016, the Discovery Institute in Seattle received a grant to fund 
more than a dozen research projects directed by ID-friendly scientists at universities 
around the world. 

Here comes the sun, and the reign of zombie science is coming to an end. 
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